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Water Conservation Districts on the islands.

Major fieldwork for this soil survey was completed in 1965. Soil names and descriptions were approved
in 1967. Unless otherwise indicated, statements in the publication refer to conditions on the islands in
1965, This survey was made cooperatively by the Soil Conservation Service and The University of Hawaii
Agricultural Experiment Station. It was part of the technical assistance furnished to the nine Seil and

Either enlarged or reduced copies of the soil map in this publication can be made by commercial
photographers, or they can be purchased, on individual order, from the Cartographic Division, Soil
Conservation Service, United States Department of Agriculture, Washington, D.C. 20250,

HOW TO USE THIS SOIL SURVEY

HIS SURVEY contains informatien that

can be applied in managing farms, ranches,
and woodlands; in selecting sites for roads,
ponds, buildings, or other structures; and in
appraising the suitability of tracts of land for
farming, ranching, industry, or community
development.

Liocating Soils

A1 the soils on the islands of Kauai, Oahu,
Maui, Molokai, and Lanai are shown on the
detailed map at the back of this survey. This
map consists of many sheets that are made
from aerial photographs. Each sheet is num-
bered to correspond with numbers shown on
the Index to Map Sheets.

On each sheet of the detailed map, soil areas
are outlined and are identified by symbol. All
areas marked with the same symbol are the
same kind of soil. The soil symbol is inside the
area if there is enough room; otherwise, it is
outside and a pointer shows where the symbol
belongs.

Finding and Using Information

The “Guide to Mapping Units” can be used
to find information in this publication. This
guide lists all of the soils on the islands in
alphabetic order by map symbol. It shows the
page where each kind of soil is described, the
classification of the soil by capability class and
subelass, and also the page for the sugarcane
group, the pineapple group, the pasture group,
and the woodland group in which the soil has
been placed.

Interpretations not included in the fext can
be developed by grouping the soils according

to their snitability or limitations for a particu-
lar use. Translucent material can be used as an
overlay over the soil map and colored to show
soils that have the same limitation or suitabil-
ity. For example, soils that have a slight limi-
tation for a given use can be colored green,
those with & moderate limitation can be colored
yellow, and those with a severe limitation can
be colored red.

Farmers and those who work with them can
learn about use and management of the soils
from the soil descriptions and from the discus-
sions of the sugarcane groups, the pineapple
groups, the pasture groups, and the woodland
groups.

Ranchers and others interested in pasture can
find under “Pasture Management,” informa-
tion about the suitability of the soils for pas-
ture and the kind of plants that grow on the
islands.

Foresters and others can refer to “Woodland
Management” to learn about the suitability of
the soils for trees.

Engineers and builders will find under
“Engineering Uses of the Soils,” tables that
describe soil properties that affect engineering
and show the raFative stability of the soil for
specific engineering purposes.

Scientists and others can read about how the
soils are classified and how they formed in the
section “Classification, Genesis, and Morphol-
ogy of the Soils.”

Newcomers on the islands may be esipecially
interested in the section “General Soil Map,”
where broad patterns of soils are described.
They may also be interested in the section
“(Feneral Nature of the Tslands™ where history,
geography, climate, and other general informa-
tion are given.

Cover picture:

Mt, Kahili forms backdrop for part of fer-

tile, green grazing paddocks on island of Kauai. Steep moun-

tain slopes are maintained in tree and shrub cover for soil

protection. Grazing paddocks are Puhi silty clay loams. Steep
slopes are Rough broken land.
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SOIL SURVEY OF THE ISLANDS OF KAUAI, OAHU,
MAUI, MOLOKAI, AND LANAI, STATE OF HAWAII

BY DONALD E. FOOTE, ELMER L. HILL, SAKUICHI NAKAMURA, AND FLOYD STEPHENS, SOIL CONSERVATION SERVICE

SOILS SURVEYED BY DONALD E. FOOTE, CARL W. GURNSEY, ELMER L. HILL, BURTON R. LAUX, ROBERT C. MALMGREN,
SAKUICHI NAKAMURA, GEORGE OTT, ERNEST ROBELLO, JR, FLOYD E, STEPHENS, AND DURWARD W. WOMACK, SOIL
CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE
UNIVERSITY OF HAWAII AGRICULTURAL EXPERIMENT STATION

AUATL OAHU, MAUI, MOLOKAIT, and LANAT—
five of the eight major islands in the State of
Hawaii—make up the survey area (fig. 1). The Hawaiian
Islands, the 50th State of the United States, lie in the
Pacific Ocean about 2,100 miles west southwest of San
Francisco, California. Honolulu, on the island of Oahw
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is the principal city and the State capital. It is on the cross-
roads of the Pacific and serves as a gateway to Asia and
the South Pacific.

The area surveyed covers 1,463,820 acres, or 2,287 square
miles. Fhe total land area of Kauai is 355,000 acres, or
555 square miles; Oahu 886,500 acres, or 604 square miles;
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Figure 1.—Location of the islands of Kaunai, Oahu, Maui, Molokai, and Lanai, State of Hawaii.
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2 SOIL SURVEY

Maui 465,920 acres, or 728 square miles; Molokai 166,400
acres, or 260 square miles; and Lanai 90,000 acres, or 140
square miles.

Most of the soils on the islands formed in voleanic
material. A few formed in organic material and coral sand.
The climate is characterized by mild temperatures. An-
nual rainfall, most of which occurs during the period
October to April, ranges from 10 inches to more than
400 inches.

The economy of the islands depends mainly on farming
and ranching and on tourism. Sugarcane and pineapple
are the principal crops. Cattle ranching is the principal
livestock industry.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are on the islands, where they are located, and how
they can be used. They observed the steepmess, length,
and shape of slopes, the size and speed of streams, the
kinds of native plants or crops, the kinds of rock, and
many facts about the soils. They dug many holes to
expose soil profiles. A profile is the sequence of natural
layers, or horizons, in a soil; it extends from the surface
down into the parent material that has not been changed
much by leaching or by the action of plant roots.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those on other islands of the United States and in places
more distant. They classified and named the soils accord-
ing to nationwide, uniform procedures. The soil series
and the soil phase are the categories of soil classification
most used in a local survey (16).2

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Each soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Molokai and
Lahaina, for example, are the names of two soil series.
All the soils of the United States having the same series
name are essentially alike in those characteristics that
affect their behavior in the undisturbed landscape.

Soils of one series can differ in texture of the surface
soil and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases. The name
of a soil phase indicates a feature that affects manage-
ment. For example, Molokai silty clay loam, 7 to 15 per-
cent slopes, severely eroded, is one of several phases
within the Molokai series. _

After a guide for classifying and naming the soils had
been worked out, the soil scientists drew the boundaries
of the individual soils on aerial photographs. These
photographs show woodlands, buildings, field borders,
trees, and other details that help in drawing boundaries
accurately. The soil map in the back of this publication
was prepared from the aerial photographs.

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in

1 Ttalic numbers in parentheses refer to Literature Cited, page 230.

planning the management of ficlds, a mapping unit is
nearly equivalent to a soil phase. It is not exactly equiva-
lent, because it is not practical to show on such a map
all the small, scattered bits of soil of some other kind
that have been seen within an area that is dominantly
of a recognized soil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. Two such
kinds of mapping units are shown on the soil map of
the islands: soil complexes and soil associations.

A soil complex consists of areas of two or more soils,
so intermingled or so small in size that they cannot be
shown separately on the soil map. Xach area of a com-
plex contains some of each of the two or more dominant
soils, and the pattern and relative proportions are about
the same in all areas. The name of a soil complex consists
of the names of the dominant soils, joined by a hyphen.
Kemoo-Badland complex is an example.

A soil association is made up of adjacent soils that
occur as areas large enough to be shown individually on
the soil map but are shown as one unit because the time
and effort of delineating them separately cannot be
justified. There is a considerable degree of uniformity
m pattern and relative extent of the %ominant soils, but
the soils may differ greatly one from another. The name
of an association consists of the names of the dominant
soils, joined by a hyphen. Amalu-Olokui association is
an example.

In most areas surveyed there are places where the soil
material is so rocky, so shallow, or so severely eroded
that it cannot be classified by soil series. These places
are shown on the soil map and are described in the sur-
vey, but they are called land types and are given descrip-
tive names. Gullied land is a land type on the islands.

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kinds
of soil in other places are assembled. Data on yields of
crops under defined practices are assembled from farm
or plantation records and from field or plot experiments
on the same kinds of soil. Yields under defined manage-
ment are estimated for all the soils.

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been assem-
bled. The mass of detailed information then needs to be
organized in such a way as to be readily useful to
different groups of users, among them farmers, managers
of woodland and rangeland, and engineers.

On the basis of yield and practice tables and other
data, the soil scientists set up trial groups. They test
these groups by further study and by consultation with
farmers, agronomists, engineers, and others, then adjust
the groups according to the results of their studies and
consultation. Thus, the groups that are finally evolved
reflect up-to-date knowledge of the soils and their beha-
vior under present methods of use and management.

General Soil Map

The general soil maps at the back of this survey show,
in color, the soil associations on the islands of Kauai,
Oahu, Maui, Molokai, and Lanai, State of Hawaii. A
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soil association is a landscape that has a distinetive pro-
portional pattern of soils. It normally consists of one or
more major soils and at least one minor soil, and it is
named for the major soils. The soils in one association
may occur in another, but in a different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils on the Hawaiian
Islands, who want to compare different parts of the
islands, or who want to know the location of large tracts
that are suitable for a certain kind of land use. Such
a map is a useful general guide in managing a watershed,
a wooded tract, or a wildlife area, or in planning engi-
neering works, recreational facilities, and community
developments. It is not a suitable map for planning the
management of a farm or field, or for selecting the exact
location of a road, building, or similar structure, because
the =oils in any one association ordinarily differ in slope,
depth, stoniness, drainage, and other characteristics that
affect their management.

The islands of Kauai, Oahu, Maui, Molokai, and Lanali,
and the soil associations on each are described in the
following pages.

Island of Kauai

Kauai is the northernmost and the fourth largest island
in the State. It is 33 miles long and 25 miles wide. The
land area is 355,000 acres, or 555 square miles. The
island rises to its highest point, 5,170 feet, at Kawaikini
Peak, which is near the center of the island. The Kauai
voleano is believed to have formed late in the Tertiary
period (7). After the completion of the Kauai shield
cone, there was a long period of erosion during which no
voleanic activity occurred. The Koloa voleanics occurred
later and covered many of the eroded areas. Waves cut
high cliffs around the island and streams cut deep can-
yons. The north and central parts of the islands are not
easily accessible. They consist chiefly of canyons and
steep mountain slopes and the Alakai swamp.

Nearly all the farm and ranch land and the populated
areas on the island are on the Iow uplands along the
coast. These low coastal uplands circle the island except
for part of the northwest coast.

Because of its lush vegetation and beautiful mountains,
Kauai is commonly referred to as the Garden Island.
Lihue is the population, business, and cultural center. It
has an airport, Nawiliwili and Hanapepe have deep-
water harbors.

Two of the igsland’s three pineapple canneries were
closed in recent years. Some of the abandoned pineapple
land is used for sugarcane, some for pasture, and some
for papayas.

During the last few years, hotels have been built in
the Wailua, Nawiliwili, and Poipu areas to accommodate
the increasing number of tourists.

1. Jaucas-Mokuleia association

Deep, nearly level to moderately sloping, emcessively
drained end well-drained soils that have coarse-textured
underlying material; on coastal plains

This association consists of excessively drained and
well-drained soils in dunes and on former beach areas
on the island of Kaual. These soils are nearly level to

moderately sloping. They developed in coral or basaltic
sand. The association makes up about 1 percent of the
island.

The elevation ranges from near sea level to 150 feet.
The annual rainfall 1s 20 to 100 inches. The mean annual
soil temperature is 74° or 75° F. The natural vegetation
is kiawe, klu, feather fingergrass, sandbur, koa haole, and
bermudagrass.

Jaucas solls make up about 60 percent of the associa-
tion and Mokuleia soils 25 percent. Dune land and Jaucas
soils, dark variant, make up the rest.

Jaucas soils have a surface layer of pale-brown to
grayish-brown, very friable loamy fine sand to sand. The
substratum is light-colored loose sand. Mokuleia soils
have a surface layer of very dark-brown, friable fine
sandy loam. The substratum is dark-brown to dark
grayish-brown, loose fine sand to sand.

This association is used for irrigated sugarcane, irri-
gated alfalfa, pasture, and wildlife habitat. Mokuleia
and Jauncas soils are used mainly for pasture. Irrigated
areas of Jaucas soils are used for sugarcane and alfalfa.
Jaucas soils are also used as a source of sand. Upland
game birds are the principal kinds of wildlife.

2. Hanalei-Kolokolo-Pakala association

Deep, nearly level, poorly drained to well-drained
soils that have dominantly wmoderately fine textured or
medivm-textured subsoil or underlying material; on
bottom land

This association consists of poorly drained to well-
drained soils on bottom land on the island of Kauai.
These soils are nearly level. They developed in alluvium.
The association makes up about 2 percent of the island.

The elevation ranges from near sea level to 500 feet.
The annual rainfall 1s 25 to 150 inches. The mean annual
soil temperature is about 74° F. The natural vegetation
is koa hacle, kiawe, bermudagrass, mango, california-
grass, sensitiveplant, honohono, java plum, pangolagrass,
kikuyugrass, guava, pandanus, glenwoodgrass, ricegrass,
and hau.

Hanalei soils make up about 45 percent of the associa-
tion, Kolokolo soils 25 percent, and Pakala soils 20 per-
cent, Mokuleia soils, poorly drained variant, make up
the rest.

Hanalei soils have a surface layer of mottled dark
grayish-brown to mottled very dark gray, firm silty clay,
silty clay loam, or peaty silty clay loam. Their subsoil is
mottled, dark-gray to dark grayish-brown, firm silty
clay or silty clay loam. The substratum is stratified allu-
vium. Kolokolo soils have a surface layer of very dark
brown, friable silty clay loam, loam, or extremely stony
clay loam. This layer is underlain by brown to very dark-
brown, friable loam to silty clay loam. The substratum
is stratified alluvium. Pakala soils have a surface layer
of dark reddish-brown, firm clay loam or extremely stony
clay loam. Below this is very dusky red to dark reddish-
brown, very friable very fine sandy loam to silt loam.
The substratum is stratified alluvium.

This association is used for irrigated sugarcane, irri-
gated taro, irrigated truck crops, pasture, and wildlife
habitat. All of the soils are nsed for pasture. Irrigated
areas of Hanaleil and Pakala soils are used for sugarcane
and truck crops. Hanalei soils are also used for taro.
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Upland game birds make up most of the wildlife
population.

3. Kekaha-Nehili association

Deep, nearly level, well-drained end poorly drained soils
that have a fine-tewtured subsoil; on coastal plains

This association consists of well-drained and poorly
drained, medium-textured to very fine textured soils on
the Mana coastal plain on the 1sland of Kauai. These
soils are nearly level. They developed in alluvium. The
agsociation makes up about 2 percent of the island.

The elevation ranges from near sea level to 80 feet.
The annual rainfall 1s 20 to 23 inches. The mean annual
soil temperature is about 75° F. The natural vegetation
is koa haole, kiawe, klu, and fingergrass.

Kekaha soils make up about 45 percent of the associa-
tion and Nohili soils 15 percent. Fill land and Kaloko,
Lualualel, and Mamala soils make up the rest.

Kekaha soils have a surface layer of dark reddish-
brown, friable silty clay, clay, or extremely stony silty
clay loam. The subsoil 1s dark reddish-brown, firm silty
clay or clay. The substratum is stratified alluvium and
marine clay. Nohili soils have a surface layer of dark
reddish-brown, firm clay and a subsoil of dark-brown
to very dark-gray, mottled, firm clay. The substratum is
marly clay.

This association is used for irrigated sugarcane, irri-
gated truck crops, and pasture. Sugarcane is the chief
crop and is grown on all of the soils. Extremely stony
phases of Kekaha soils are used for pasture. Nohili soils
require drainage,

4. Kapaa-Pooku-Halii-Makapili association

Deep, nearly level to steep, well drained and moderately
aell drained solls that have o fine tewtured or moderately
fine textured subsoil; on uplonds

This association consists of well drained and moder-
ately well drained, fine-textured soils on the uplands of
East. Kaual. These soils are nearly level to steep. They
developed in material weathered from basic igneous rock.
The association makes up about 10 percent of the island.

The elevation ranges from 100 to 1,000 feet. The
annual rainfall is 70 to 200 inches. The mean annual soil
temperature is between 72° and 74° F. The natural vege-
tation is melastoma, rhodomyrtus, guava, ricegrass, hilo-
grass, yellow foxtail, Christmas berry, false staghorn-
fern, pangolagrass, kikuyugrass, kaimiclover, sensitive-
plant, java plum, and joee.

Kapaa soils make up about 40 percent of the associa-
tion, Pooku soils 25 percent, Halii soils 20 percent, and
Makapili soils 5 percent. Rough broken land and other
soils make up the rest.

Kapaa soils have a surface layer of dark-brown to
dark vellowish-brown, friable silty clay. The subsoil is
vellowish-red to reddish-brown, friable silty clay and
clay loam. The substratum is soft, weathered basic igne-
ous rock., Pooku soils have a surface layer of dark-brown
to dark yellowish-brown, friable silty clay. The subsoil
is a dark-red to dark reddish-brown, friable silty clay
loam to silty clay. The substratum is soft, weathered basic
igneous rock. Halii soils have a surface layer of very
dark grayish-brown, friable gravelly silty clay loam to

gravelly silty clay and a subsoil of dark reddish-brown
to dark-brown, friable clay loam to silty clay. The sub-
straturn is soft, weathered basic igneous rock, Makapili
soils have a surface layer of dark-brown to very dark
grayish-brown, friable silty clay and a subsoil of dark
reddish-brown, firm clay loam to silty clay. The substra-
tum is soft, weathered basic igneous rock.

This association is used for sugarcane, pasture, pine-
apple, woodland, wildlife habitat, and water supply.
Pooku and Makapili soils are used mainly for pasture,
Kapaa soils for sugarcane, and Halii soils for water
supply. Upland game birds and wild pigs are the prinei-
pal kinds of wildlife.

5. Lihue-Puhi association

Deep, nearly level to steep, well-drained soils that have
a fine textured or moderately fine tewtured subsoil; on
uplands

This association consists of well-drained, medium-
textured and fine-textured soils on the uplands of South
and Kast Kauai. These soils are nearly level to steep.
They developed in material weathered from basic igneous
rock. The association makes up about 12 percent of the
island.

The elevation ranges from near sea level to 800 feet.
The annual rainfall is 40 to 80 inches. The mean annual
soil temperature is about 73° F. The natural vegetation
is guava, java plum, pangolagrass, kilkuyugrass, elephan-
topus, joee, yellow foxtail, rhodomyrtus, lantana, koa
haole, molassesgrass, guineagrass, and bermudagrass.

Lihue soils make up about 40 percent of the association
and Pubi soils 85 percent. Ioleau, Koloa, and other soils,
and areas of Rough broken land malke up the rest.

Lihue soils have a surface layer of dusky-red to dark
reddish-brown, firm to friable silty clay. The subsoil is
dark-red to dark reddish-brown, firm silty ¢lay. The sub-
stratum is soft, weathered basic igneous rock. Puhi soils
have a surface layer of brown to very dark-brown, friable
silty clay loam. The subsoil is reddish-brown to dark-
brown, friable silty clay loam and silty clay. The sub-
stratum is soft, weathered basic igneous rock.

This association is used for irrigated sugarcane, pine-
apple, pasture, woodland, and wildlife habitat. Sugar-
cane 1s the main crop. Upland game birds make up most
of the wildlife population.

6. Makaweli-Waiawa-Niu association

Deep, genily sloping to steep, well-drained soils that have
a dominently moderately fine textured or fine textured
subsoil and shallow, steep and very steep, well-drained
s0ils over basalt bedrack; on uplands

This association consists of well-drained, moderately
fine textured and fine textured soils on the uplands of
South and West Kauai. These soils are gently sloping
to very steep. They developed in material weathered
from basic igneous rock. The association makes up about
9 percent of the island.

The elevation ranges from near sea level to 2,000 feet.
The annual rainfall is 20 to 40 inches. The mean annual
soil temperature is between 69° and 74° F. The natural
vegetation is kiawe, lantana, fingergrass, klu, koa haole,
piligrass, aalii, guineagrass, indigo, and cactus.
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Makaweli soils make up about 45 percent of the associ-
ation, Waiawa soils 30 percent, and Niu soils 10 percent.
Rough broken land and other soils make up the rest.

Makaweli soils have a surface layer of dusky-red to
dark reddish-brown, friable silty clay loam or stony
silty clay loam. The subscil is dusky-red, friable silt
loam and silty clay loam. The substratum is soft, weath-
ered basic igneous rock that in places contains hard
boulders. Walawa soils have a surface layer of dark
reddish-brown, very firm very rocky clay loam or very
rocky clay. This layer is underlain by hard basic igneous
rock. Niu soils have a surface layer of dusky-red to dark
reddish-brown, friable silty clay loam to silty clay. The
subsoil is dark-red, friable silty clay loam or silty clay.
The substratum is soft, weathered basic igneous rock.

This association is used for irrigated sugarcane, pas-
ture, woodland, and wildlife habitat. Makaweli and Niu
soils are used mainly for sugarcane. A small acreage of
Makaweli soils is used for irrigated pasture. Waiawa
soils are used only for pasture. Upland game birds, wild
pigs, and wild goats are the principal kinds of wildlife.

7. Waikomo-Kalihi-Koloa association

Moderately deep, gently sloping, well-drained wpland
soils that have a moderately fine tewtured or fine tewtured
subsoily deep, nearly level, poorly drained, botéom-land
soils that have a fine-textured subsoil

This association consists of well-drained, fine-textured
soils that developed in material weathered from basic
igneous rock and poorly drained, very fine-textured soils
that developed in alluvium. These soils are gently sloping
to nearly level and are on the uplands and bottom lands
of Southeast Kauai. The association makes up about
2 percent of the island.

The elevation ranges from near sea level to 360 feet.
The annual rainfall is 35 to 60 inches. The mean annual
soil temperature is between 72° and 74° F. The natural
vegetation is lantana, koa haole, java plum, cactus,
swollen fingergrass, bermudagrass, and guineagrass.

Waikomo soils make up about 70 percent of the associa-
tion, Kalihi soils 20 percent, and Koloa soils 10 percent.

Waikomo soils have a surface layer of dark-brown to
very dark grayish-brown, very firm stony silty clay. The
subsoil is reddish-brown to dark yellowish-brown, firm
heavy silty clay loam. The substratum is hard basic
igneous rock. Kalihi soils have a surface layer of very
dark-gray to mottled dark-brown, firm clay. The subsoil
is dark-gray, mottled, firm clay. The substratum is
grayish-brown and dark-gray, firm clay. Koloa soils have
o surface layer of dark reddish-brown, firm stony silty
clay. The subsoil is dusky-red to dark reddish-brown,
firm silty clay. The substratum is hard rock.

This association is used for irrigated sugarcane, pas-
ture, and wildlife habitat. Sugarcane is the chief crop
and is grown on all the soils. Pasture is grown only on
Waikomo soils. Upland game birds are the principal
kinds of wildlife.

8. Rough broken land-Mahana-Kokee association

Shallow to deep, very steep, vough broken land and deep,
moderately sloping to wery steep, well-drained soils thai

have @ medium-textured to fine-fevtured subsoil; on
uplands

This association consists of well-drained, medium-
textured and fine-textured soils on the uplands of South
and West Kauai. These soils are moderately sloping to
very steep. They developed in material weathered from
volcanic ash and basic igneous rock. The association
makes up about 9 percent of the island.

The elevation ranges from 1,500 to 4,200 feet. The
annual rainfall is 30 to 70 inches. The mean annual soil
temperature is between 58° and 66° F. The natural vege-
tation is ohia lehua, pukiawe, blackberry, yellow foxtail,
koa, plantain, uki uki, redwood, aalii, ricegrass, molasses-
grass, silver oak, lantana, joee, Japanese tea, passion
flower, Boston fern, and ulki.

Rough broken land makes up about 35 percent of the
association, Mahana soils 20 percent, and IKokee soils
20 percent. Ol, Paaiki, and Puu Opae soils make up
the remaining 25 percent.

Rough broken land is very steep. The soil material
ranges from very shallow to deep over hard, weathered
basic igneous rock.

Mahana soils have a surface layer of dusky-red to dark
reddish-brown, friable loam to silty clay loam. The sub-
soil is dark-red to dusky-red, very friable very fine sandy
loam to silty clay loam. The substratum is soft, weath-
ered basic igneous rock. Kokee soils have a surface layer
of dark-brown to very dark brown, friable silty clay
loam. The subsoil is strong-brown to dark yellowish-
brown, friable silty clay loam to silty clay. The substra-
tum is hard and soft, weathered basic igneous rock.

This association is used for pasture, woodland, wild-
life habitat, water supply, and irrigated sugarcane,
Mahana soils are used chiefly for pasture. Small acreages
are irrigated and are in sugarcane. Kokee soils are used
chiefly for woodland. Upland game birds, wild pigs,
wild goats, and deer are the principal kinds of wildlife.

9, Waialeale-Alakai association

Moderately deep, very steep, somewhat poorly drained
soils that have a moderately fine textured subsoil and
level to moderately steep, very poorly draired orgenic
soils over fine-tewtured material; on uplands

This association consists of somewhat poorly drained
to very poorly drained, organic soils on the uplands of
Central Kaual. These soils are level to very steep. They
developed in organic debris deposited on basic lgneous
rock. The association makes up about 8 percent of the
island.

The elevation ranges from 3,500 to 5,000 feet. The
annual rainfall is 100 to 450 inches. The mean annual
soil temperature is between 56° and 59° F. The natural
vegetation is ohia lehua, Hawaiian lobelia, mokihana,
pukiawe, treefern, lapalapa, brackenfern, and uki uki.

Waialeale soils make up about 50 percent of the associa-
tion and Alakai soils 35 percent. Rough broken land
makes up the rest.

Waialeale soils have o surface layer of dark reddish-
brown, friable mucky peat. The subsoil is dark-brown to
strong-brown, friable gravelly silty clay loam. The sub-
stratum is hard, weathered basic igneous rock. Alakai
soils have a surface layer of dark reddish-brown to very
dusky-red, friable mucky peat. Below this is black.
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friable muck, and below the muck, gray to greenish-gray,
firm clay.

This association is used for water supply and wildlife
habitat. Wild goats and wild pigs are the chief kinds of
wildlife.

10. Rough mountainous land-Rough broken land-Rock
outcrop association

Well-drained to excessively drained, very steep to precip-
itous lands of mountains and gulches

This association consists of well-drained to excessively
drained land types on uplands on the island of Kaual
The areas are very steep to precipitous. The association
makes up about 50 percent of the island.

The elevation ranges from near sea level to 5,170 feet.
The annual rainfall amounts to as little as 22 inches in
leeward lowlands and as much as 430 inches over wind-
ward slopes of Mt. Waialeale. The mean annual soil
temperature is between 56° and 74° F. The natural vege-
tation is false staghornfern, ohia lehua, java plum, kiawe,
and koa haole.

Rongh mountainous land makes up about 45 percent
of the association, Rough broken land 30 percent, and
Rock outerop 25 percent.

Rough mountainous land is very steep. In most places
elevations exceed 500 feet. The soil material is generally
shallow over hard, weathered basic igneous rock. Rough
broken land is very steep. The soil material is very
shallow to deep over hard, weathered basic igneous rock.
Rock outerop is more than 90 percent bedrock. It oceurs
on very steep slopes or on precipitous cliffs.

This association is used for water supply, pasture,
woodland, and wildlife habitat. Rough mountainous land
and Rock outcrop serve mainly as watershed. Upland
game birds, wild goats, and wild pigs are the principal
kinds of wildlife.

Island of Oahu

Oahu, the third largest island in the State, is 44 miles
long and 380 miles wide. The land area is 386,560 acres,
or 604 square miles. The island is divided into four main
areas—the Walanae Range, the Koolau Range, the Scho-
field Platean, and the coastal plains.

The Walanae Range, on the western part of the island,
is about 22 miles long. It is rough and mountainous and
has narrow ridges and very steep slopes. It rises to 4,025
feet, which is the highest point on the island.

The Koolau Range, on the eastern part of the island,
is 87 miles long. It is deeply dissected by numerous
drainageways. Along the northern side is a sheer cliff
that rises from the ocean’s edge to a height of as much
as 2,500 feet.

The Schofield Plateau lies between the two mountain
ranges. The soils on the plateau are well suited to culti-
vation, and a large acreage is used for sugarcane and
pineapple.

The coastal plains adjacent to the ocean formed from
coral reefs and alluvial sediments. They have smooth,
gentle slopes. They are used mostly for farming and
ranching or for urban development. There are several
voleanic conesg, such as Diamond Head, Salt Lake Crater,
and Punchbowl, near Honolulu.

An important source of water supply is an exceptional
lens of basal ground water in the Honolulu-Pearl Harbor
area. Smaller accumulations of basal ground water occur
in other parts of the island. Another important source
of water on Qahu is the high-level ground water that is
confined between lava dikes. The supply of ground water
is replenished by abundant rainfall in the mountainous
areas.

Honolulu, the principal city on Qahu, is the business,
cultural, and political center of the State of IHawaii.
More than four-fifths of the population of Hawaii lives
on Oahu. This is the only island where farming and
ranching are not the major economic activities. The
visitor industry and federal expenditures exceed the pro-
duction of pineapple and sugar as the top sources of
income.

1. Lualualei-Fill land-Ewa association

Deep, nearly level to moderately sloping, well-drained
soils that hawe a fine textured or moderately fine tewbured
subsoil or underlying materiol, ond areas of fill land; on
coastal plains

This association consists of well-drained, fine textured
and moderately fine textured soils on fans and in drain-
ageways on the southern and western coastal plains on
the island of Oahu. The soils are nearly level to moder-
ately sloping. They formed in alluvium. The areas of
Fill land consist of many kinds of material. The associa-
tion makes up about 14 percent of the island.

The elevation ranges from sea level to 400 feet. The
annual rainfall is 15 to 80 inches in most places but is
as much as 50 inches in some of the valleys. Most of the
rain falls between November and April. Summers are
hot and dry. The mean annual soil temperature is be-
tween 73° and 75° F. The natural vegetation is kiawe,
koa haole, and fingergrass.

Lualualel soils make up about 20 percent of the
association, Fill land about 20 percent, and Kwa soils
15 percent., Honouliuli, Jaucas, Kawaihapai, Makalapa,
Mamala, and Pulehu soils make up the rest.

Lualualei soils have a surface layer of very dark
grayish-brown, very sticky and very plastic clay that
cracks widely upon drying. They are underlain by coral,
gravel, sand, or clay at a depth below 40 inches. Fill land
consists of various kinds of fill material. Ewa soils have
a surface layer and subsoil of dark reddish-brown, friable
silty clay loam, The substratum is gravelly alluvium or
coral limestone,

This association is used for sugarcane, truck crops,
pasture, and urban development. Fill land 1s used mainly
for airports and industrial and homesites. Areas that
have been built up from mill wastes are used for
sugarcane.

2. Helemano-Weahiawa association

Deep, nearly level to moderately sloping, well-drained
soils that have a fine-tewbured subsoil; on uplands

This association consists of well-drained, moderately
fine textured and fine textured soils on uplands on the
island of Oahu. These soils are nearly level to moderately
sloping and occur in broad areas dissected by very steep
gulches. They formed in material weathered from basalt.
The association makes up about 18 percent of the island.
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The elevation ranges from 100 to 1,200 feet. The
annual rainfall is 25 to 50 inches in most areas but is as
much as 60 inches in some. Most of it falls in winter. The
mean annual soil temperature is between 71° and 73° F.
The natural vegetation is guava, koa haole, lantana, joee,
and bermudagrass.

Helemano soils make up about 40 percent of the associ-
ation, and Wahiawa soils 30 percent. Kunia, Lahaina,
and Molokai soils make up the rest.

Helemano soils are dark reddish-brown silty clays.
They occur on the sides of very steep gulches and have
slopes of 30 to 90 percent. Wahiawa soils have a surface
layer of very dusky red silty clay, a subsoil of dark
reddish-brown silty clay, and a substratum of soft weath-
ered rock. They are on uplands and have slopes of 0 to
25 percent.

Helemano soils are used for pasture. Large acreages
of Wahiawa soils are used for sugarcane and pineapple.
Sugarcane is grown under irrigation. Pineapple is irri-
gated only in the driest areas.

3. Tropohumults-Dystrandepts association

Gently sloping fo wery steep, well-drained soils that are
underiain by soft weathered rock, voleanic ash, or collu-
vium; on narrow ridges and side slopes

This association consists of the mountainous areas and
lower slopes of the Waianae Range on the island of
Oahu. The soils are gently sloping to very steep, well
drained, and fine textured to moderately fine textured.
The association makes up about 8 percent of the island.

The elevation ranges from 600 to 4,000 feet. The
annual rainfall is 30 to 75 inches. The mean annual soil
temperature is between 56° and 71° F. Lantana, yellow
foxtail, molassesgrass, and Japanese tea grow at the
lower elevations, and ohia lehua, pukiawe, koa, aalii, and
ferns at the upper elevations.

Tropohumults and Dystrandepts make up about 55
percent of the association. The rest is made up of
Mahana, Kolekole, Halawa, Helemano, and Alakai soils
and areas of Rock land, Rock outcrop, and Stony land.

Tropohumults occur on the narrow ridges at the upper
elevations. They have a surface layer and subsoil of
reddish-brown silty clay. They are underlain by soft
weathered rock. Dystrandepts occur in concave positions
on the steep side slopes. They were derived dominantly
from voleanic ash mixed with colluvium. They are dark
colored and have a surface layer of silt loam or silty
clay loam. Their subseil is massive.

Most, of this association is very steep and inaccessible.
Tt is used mainly for watershed. Some of the minor soils
are nsed for woodland and pasture, and some for pine-
apple and sugarcane,

4. Rough mountainous land-Kapaa association
Very steep land broken by mumerous drainageways and
deep, well-drained soils that have a fine tewtured or mod-
erately fine textured subsoil; in gullies and on narrow
ridges

This association consists of very steep land broken by
numerous drainageways. It occurs on Oahu and makes
up about 20 percent of the island.

The elevation ranges from 1,000 to 3,000 feet. Rainfall
is fairly well distributed throughout the year. The annual
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amount ranges from 70 inches at the lowest elevations to
950 inches near the mountain summit. The mean annual
soil temperature is between 60° and 71° F. The natural
vegetation is ohio lehua, koa, treefern, false staghorn,

fern, hilograss, and sedges.

Rough mountainous land makes up about 80 percent
of the association and Kapaa soils about 15 percent. Rock
land and Rock outcrop make up the rest.

Rough mountainous land consists of very steep gulches
and narrow ridges. The soil material is very shallow,
very dark grayish-brown, smeary silty clay. Kapaa soils
are in very steep gulches and on marrow ridges at the
northern end of the island. They have a surface layer and
subsoil of dark reddish-brown silty clay that contains
gibbsite nodules.

This association is inaccessible except for a few trails
used by hunters and hikers. It is used for watershed and
wildlife habitat. Gently sloping areas of Kapaa soils are
suited to timber. The heavy rainfall is an important
factor in recharging the supply of ground water. The
most important wildlife species 1s wild pigs.

5. Rock land-Sitony steep land association

Steep to precipitous, well-drained to excessively drained,
rocky and stony land

This association consists of stony and rocky, steep to
precipitous slopes. It occurs on Oahu and makes up about
15 percent of the island.

The elevation ranges from sea level to 2,800 feet. The
annual rainfall is 15 to 50 inches in most areas but s as
much as 200 inches along the windward cliffs of the
Koolau Range. The mean annual soil temperature is
between 67° and 75° F. Kiawe, buffelgrass, and finger-
grasses grow in the drier areas, and ohia lehua, ferns,
and sedges in the wetter areas. .

Rock Iand makes up about 60 percent of the association,
and Stony steep land 15 percent. Rock outerop, Stony
land, and areas of Kawaihapai, Lualualel, and Pulehu
soils make up the rest.

Rock land is 25 to 90 percent rock outcrop. It is very
steep and occurs in gulches and on mountainsides. The
soil material is very shallow. Stony steep land is a mass
of boulders and stones deposited by water or gravity in
valley bottoms or on side slopes of drainageways. Slopes
are very steep.

This association is used mainly for pasture, wildlife
habitat, and recreation. Some areas are used for home-
sites. Upland game birds and wild pigs are the prineipal
kinds of wildlife.

6. Kaena-Waialua association
Deep, mainly nearly level ond gently sloping, poorly
drained to  excessively drained soils that have a
fine-textured to coarse-textured subsoil or underlying
material; on coastal plains and tolus slopes and,
drainageways

This association occurs as a narrow band along the
northern and eastern coastline on the island of Oahu.
The soils oceur in drainageways, on coastal plains, and
on talus slopes. They are nearly level and gently sloping
for the most part but are steeper on talus slopes. They
formed in alluvium and vary widely in texture and
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drainage. The association makes up about 10 percent of
the island.

The elevation ranges from sea level to 200 feet. The
annual rainfall is generally 30 to 45 inches but ranges
from 20 to 80 inches. Most of the rain falls in winter.
Summer showers are common. The mean annual soil
temperature is about 74° F. Kiawe, koa haole, and finger-
grasses grow in the drier areas, and guava, java plum,
and californiagrass in the wetter areas.

Kaena and Waialua soils make up about 50 percent of
the association. Hanalei, Kawaihapai, Jaucas, Haleiwa,
Kaloko, Ileaau, Mokuleia, Pearl Harbor, and Pulehu
soils, and areas of Coral outcrop and Marsh make up
the rest.

Kaena soils are poorly drained, dark-colored silty clays
or clays underlain by alluvium. Waialua soils are moder-
ately well drained, dark reddish-brown silty clays or
clays underlain by alluvium.

This association is used for sugarcane, truck crops,
pasture, orchard, recreation, and urban development.
Kaena soils need to be drained before they can be
cultivated.

7. Lolekaa-Waikane association

Deep, nearly level to wery steep, well-drained soils that
hove a dominantly fine-textured subsoily on fans, terraces,
and uplands

This association consists of well-drained, fine textured
and moderately fine textured soils on uplands, fans, and
terraces on the island of Oahu. These soils are nearly
level to very steep. They formed in old aliluvium and
material weathered from basic igneous rock. The associa-
tion makes up about 15 percent of the island.

The elevation ranges from near sea level to 1,500 feet.
Rainfall is fairly well distributed throughout the year.
The annual amount is 40 to 90 inches. The mean annual
soil temperature is between 70° and 73° F. The natural
vegetation is guava, java plum, hilograss, and ricegrass.

Lolekaa soils make up 20 percent of the association
and Waikane soils about 20 percent. Paumalu, Kemoo,
Leilehua, Alaeloa, Kaneohe, Paaloa, Pohakupu, and
Manana soils make up the rest.

Lolekaa soils have a surface layer of dark-brown silty
clay and a dominantly silty clay subsoil. Their substra-
tum is gravelly alluvium. Waikane soils have a surface
layer of dark-brown silty clay and a subsoil of dark
reddish-brown silty clay. Their substratum is gravelly
alluvium.

This association is used mainly for pasture. Small areas
are used for homesites, truck crops, and orchard crops.
Areas of the minor soils in the association are used for
iqg}a;rcane and pineapple. The potential for timber is

igh,

Island of Maui

Maui, the second largest island in the State, is 48 miles
long and 26 miles wide. The land area is 465,920 acres, or
728 square miles. The island formed through the merg-
Ing of two volcanoes—the East Maui volcano, or Halea-
kala, and the West Maui volcano. It is divided into three
main areas—West Maui, Fast Maui, and Central Maui,
or the isthmus.

West Maui is a deeply dissected volcano that rises to

5,788 feet at Puu Kukui. The central part of West Maui
consists of canyons and steep ridges and is not easily
accessible. It is surrounded by a moderately sloping,
smooth narrow belt. There are a few gulches.

Kast Maui is dominated by the 10,025-foot Haleakala
volcano. The volcano is dormant. The last eruption was
about 1790 (8). Near the summit and on the eastern and
southwestern slopes, the land is rough and rocky. The
western and northern slopes are relatively smooth but are
sloping to moderately steep.

Central Maui, the isthmus that conneets West and East
Mzaui, is smooth and nearly level. It is used mainly for
sugarcane. Much of the isthmus is covered with alluvium.

Rainfall is heavy in the mountainous areas. Basal
ground water occurs at the eastern end of East Maui and
across the isthmus and along the coast of West Maui.
Perched water also occurs on East Mani.

The business activity, the population, and the seat of
government are centered in Wailuku and Kahului. Ka-
hului has an airport and a deep-water harbor.

1. Pulehu-Ewa-Jaucas association

Deep, nearly level to moderately sloping, well-drained
and excessively drained soils that have @ moderately fine
tewtured to coarse-textured subsoil or underlying mate-
rial; on alluvial fans and in basins

This association consists of well-drained and exces-
sively drained, medium-textured, moderately fine tex-
tured, and coarse-textured soils on alluvial fans and in
basins on the island of Maui, mainly Central Maui. These
soils are nearly level to moderately sloping. They de-
veloped in alluvium weathered from basic igneous rock,
coral, and seashells. The association makes up about 4
percent of the island.

The elevation ranges from near sea level to 600 feet.
The annual rainfall is 10 to 30 inches. The mean annual
soil temperature is about 75° F. The natural vegetation
is bermudagrass, bristly foxtailgrass, kiawe, and lantana.

Pulehu soils make up about 40 percent of the associa-
tion, Ewa soils about 15 percent, and Jaucas soils 10 per-
cent. Alae, Iao, Kealia, and Puuone soils make up the
rest.

Pulehu soils have a surface layer of dark-brown, fri-
able silt loam. Their substratum 1s dark-brown and dark
yellowish-brown alluvium weathered from basic igneous
rock. Frwa soils have a surface layer and subsoil of dark
reddish-brown, friable silty clay loam. Their substratum
is alluvium weathered from basic igneous rock. Jaucas
soils have a pale-brown caleareous sand surface layer.
Their substratum is yellowish-brown sand weathered
from coral and seashells.

This association is used for sugarcane, truck crops,
pasture, wildlife habitat, and homesites. Most of the
sugarcane is grown on Ewa, Jaucas, and Pulehn soils.
Upland game birds and native water birds are the princi-
pal kinds of wildlife.

2. Waiakoa-Keahua-Molokai association

Moderately deep and deep, nearly level to moderately
steep, well-drained scils that have a moderately fine tew-
tured subsoil; on low uplonds

This association consists of well-drained, moderately
fine textured coils on low uplands on Central Maui, The



ISLANDS OF KAUAI, OAHU, MAUI, MOLOKAI, AND LANAI, STATE OF HAWAII 9

soils are nearly level to moderately steep. They formed
in material weathered from basic igneous rocks. The as-
sociation makes up about 15 percent of the island.

The elevation ranges from nearly sea level to 1,500 feet.
The annual rainfall is 12 to 25 inches. The mean annual
soil temperature is between 73° and 75° F. The natural
vegetation is buffelgrass, feather fingergrass, guineagrass,
ilima, kiawe, lantana, and uhalca.

_Waiakoa soils make up about 30 percent of the asso-
ciation, eahua soils about 20 percent, and Molokai soils
about 10 percent. The rest of the association consists of
Alaeloa, Haliimaile, Kahana, Koele, Lahaina, Paia,
Wahikuli, Wailuku, and Wainee soils.

Waiakoa soils have a surface layer of dark reddish-
brown, friable silty clay loam. Their subsoil is dark
reddish-brown and very dark grayish-brown, friable silty
clay loam. They have a substratum of hard, basic igne-
ous rock at a depth of 20 to 40 inches. Keahua soils have
a surface layer of dark reddish-brown, friable silty clay
loam. Their subsoil is dark reddish-brown, firm siity clay
loam. The substratum is soft, weathered basic igneous
rock. Molokai soils have a surface layer of dark reddish-
brown, friable silty clay loam. Their subsoil is dark-red
and dusky-red, friable silty clay loam and clay loam.
The substratum is soft, weathered basic igneous rock.

This association is used for sugarcane, pineapple, pas-
ture, wildlife habitat, and homesttes. Upland game birds
make up most of the wildlife population.

3. Honolua-Olelo association

Deep, gently sloping to moderately steep, well-drained
soils that have a fine-textured subsoil; on intermediate
uplonds

This association consists of well-drained, fine-textured
soils on the intermediate uplands of West Maui. These
soils are gently sloping to moderately steep. They devel-
oped in material weathered from basic igneous rock, The
association makes up about 1 percent of the island.

The elevation ranges from 500 to 3,500 feet. The an-
nual rainfall is 30 to 80 inches. The mean annual soil
temperature is between 67° and 71° F. The natural vege-
tation is guava, ferns, hilograss, koa, lantana, ohia lehua,
and pukiawe.

Honolua soils make up about 40 percent of the asso-
ciation, and Olelo soils about 85 percent. Halawa, Naiwa,
and Oli soils make up the rest.

Honolua soils have a surface layer of dark-brown, fri-
able silty clay. Their subsoil is dark reddish-brown to
reddish-brown, friable silty clay. Their substratum is
soft, weathered basic igneous rock. Olelo soils have a sur-
face layer of dark reddish-brown to dusky-red, friable
silty clay, and their substratum is soft, weathered basic
igneous rock.

This association is used for pineapple, pasture, wood-
land, wildlife habitat, and water supply. Olelo soils are
used mainly for pasture, and Honolua soils for pineapple
and woodland. Upland game birds make up most of the
wildlife population.

4. Rock land-Rough mountainous land association

Very shallow, steep and very steep, rock land and rough
movnitain tand

This association consists of very shallow soils on inter-
mediate and high uplands on East and West Maui. These

soils are steep and very steep. The association makes up
about 41 percent of the island. \

The elevation ranges from sea level to 10,000 feet. The
annual rainfall is 20 to 150 inches. The natural vegeta-
tion on Rock land is kiawe, klu, piligrass, and ilima in
the lower, drier areas and guava, pukiawe, and molasses-
grass in the higher, weiter areas. Rough mountainous
land is thickly vegetated with ferns, guava, hilograss,
kukui, and ohiga lehua.

Rock land makes up about 50 percent of the association
and Rough mountainous land about 30 percent. Cinder
land, Lava flows, Aa, Rock outerop, Rough broken land,
and Rough broken and stony land make up the rest.

Rock land consists of areas where rock outcrop covers
60 to 80 percent of the surface and the soil is 2 to 10
inches thick over bedrock. Rough mountainous land has
very shallow soils, and local relief is generally more
than 500 feet. There are many small streams throughout
the area.

Upland game birds make up most of the wildlife
population.

This association is used mainly for wildlife habitat and
water supply. Small acreages of Rock land are used for
pasture.

5. Pun Pa-Kula-Pane association

Deep, gently sloping to steep, well-drained soils that have
a medivm-textured or moderately fine tewtured subsoil or
underlying material,; on intermediate and high uplands

This general soil area consists of well-drained, medium-
textured soils on intermediate and high uplands on
East Maui. These soils are gently sloping to steep. They
developed in material weathered from volcanic ash. The
association makes up about 9 percent of the istand.

The elevation ranges from 1,000 to 6,000 feet. The an-
nual rainfall is 20 to 50 inches. The mean anmual soil
temperature is between 55° and 69° F. The natural vege-
tation is bermudagrass, black wattle, cactus, guineagrass,
ilima, kikuyugrass, lantana, and rattailgrass.

Puu Pa soils make up about 85 percent of the associa-
tion, Kula about 20 percent, and Pane solls about 10 per-
cent. To, Kaimu, Ulupalakua, and Uma soils make up the
rest.

Puu Pa soils have a surface layer of very dark brown,
very friable very stony silt loam. This layer 1s underlain
by very dark grayish-brown and dark-brown, very fri-
able siit loam. Cobblestone- and stone-size fragmental Aa
lava is at a depth of 20 to 50 inches. Kula soils have a
surface layer of dark reddish-brown, friable loam. The
subsoil ig dark reddish-brown, friable loam to silty clay
loam. The substratum is weathered basic igneous rock.
The depth to rock ranges from 24 to 60 inches. Pane soils
have a surface layer of dark reddish-brown, very friable
silt loam. The subsoil is dark reddish-brown, reddish-
brown, and dark-brown, very friable silt loam and loam.
The substratum is brown loam. It is 50 to 70 percent
soft weathered rock fragments the size of gravel and
cobblestones.

This association is used for truck crops, orchards, pas-
ture, and wildlife habitat. Pun Pa and Pane soils. are
used mainly for pasture, and Kula soils for truck crops
and orchards. Upland game birds are the main kinds of
wildlife.
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6. Hydrandepts-Tropaquods association

Gently sloping to steep, well-drained to poorly drained
soils that have a moderately fine temtured or fine textured
subsoil; on intermediate ond high uplonds

This association consists of well-drained to poorly
drained soils on the intermediate and high uplands of
Hast and West Maui. These soils are gently sloping to
steep. They developed in material weathered from vol-
canic ash, cinders, and basic igneons rock. The associa-
tion makes up about 10 percent of the island.

The elevation ranges from 1,000 to 6,000 feet. The an-
nual rainfall is 100 to 350 inches. The mean annual soil
temperature is between 58° and 74° F. The natural vege-
tation is ape, clubmoss, eucalyptus, guava, koa, lapalapa,
ohelo, ohia lchua, pamakani, ricegrass, false staghorn-
fern, treefern, and sedges.

Hydrandepts make up about 60 percent of the associa-
tion, and Tropaquods about 40 percent.

Hydrandepts are moderately well drained to well
drained soils that have a surface layer high in organic-
matter content. The subsoil is dark-brown or dark
yellowish-brown silty clay loam or silty clay. Tropaquods
are poorly drained soils that have a peaty and mucky
surface layer and a mottled silty clay subsoil. The sub-
soil contains an ironstone sheet 14 to 1 inch thick. These
seils are smeary and harden irreversibly.

This association is used for pasture, wildlife habitat,
and water supply. Upland game birds are the prinecipal
kinds of wildlife.

7. Hana-Makaalae-Kailua association

Moderately deep ond deep, gently sloping to steep, well-
drained soils that have a moderately fine tewtured or fine
textured subsoil or underlying materiol; on intermediate
uplands

This association consists of well-drained, moderately
fine textured and fine textured soils on the intermediate
uplands of East Maui. These soils are gently sloping to
steep. They developed in material weathered from vol-
canic ash. The association makes up about 7 percent of
the island.

The elevation ranges from near sea level to 2,500 feet.
The annual rainfall is 40 to 160 inches. The mean annual
soil temperature is between 69° and 75° ¥. The natural
vegetation 1s Christmas berry, ferns, guava, guineagrass,
hilograss, kaimiclover, and kikuyugrass.

Hana soils make up about 30 percent of the association,
Makaalae soils about 25 percent, and Kailua soils about
20 percent. Kaupo, Makawao, Malama, and Opihikao
soils make up the rest,

Hana soils have a surface layer of very dark brown
and very dark grayish-brown, friable silty clay loam. The
subsoil is dark-brown, friable silty clay loam. The sub-
stratum is moderately weathered gravel-size cinders.
Stone- and boulder-size fragmental Aa lava is at a depth
of 34 to 48 inches. Makaalae soils have a surface layer
of very dark-brown, firm silty clay. Below this is very
dark grayish-brown, firm silty clay. Hard, stone- and
boulder-size fragmental Aa lava is at a depth of 24 to 48
inches. Kailua soils have a surface layer of dark-brown,
friable silty clay. The subsoil is dark-brown and dark
reddish-brown, friable silty clay and silty clay loam. The
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substratum is soft, weathered basic igneous rock. The sur-
face layer of Hana and Makaalae soils ranges from non-
stony to extremely stony.

This association is used for pineapple, truck crops, or-
chards, pasture, woodland, wildlife habitat, homesites,
and water supply. Hana, Kailua, and Makaalae soils are
used mainly for pasture. Most of the pineapple, truck
crops, and woodland is on Kailua soils. Wildlife consists
mainly of upland game birds.

8. Pauwela-Haiku association

Deep, gently sloping to moderately steep, well-drained
soils that have a fine tewtured subsoil; on low uplands

This association consists of well-drained, fine-textured
soils on low uplands on the north-facing slopes of East
Maui. These soils are gently sloping to moderately steep.
They developed in material weathered from basic igneous
rock. The association makes up about 3 percent of the
island.

The elevation ranges from near sea level to 1,500 feet.
The annual rainfall is 50 to 120 inches. The mean annual
soll temperature is between 70° and 75° F. The natural
vegetation is californiagrass, Christmas berry, guava,
hilograss, and ricegrass.

Paunwela soils make up about 45 percent of the associa-
tion and Haiku about 40 percent. Hamakuapoko soils
make up the rest.

Pauwela soils have a surface layer of dark grayish-
brown, firm clay. The subsoil is dark reddish-brown, firm
clay. The substratum is soft, weathered basic igneous
rock. Haiku soils have a surface layer of dark-brown, firm
clay. The subsoil is yellowish-red, dark reddish-brown,
and dark-red, friable clay and silty clay. The substratum
is soft, weathered basic 1gneous rock. The surface layer
of both soils has high bulk density because of the concen-
tration. of heavy minerals.

This association is used for pineapple, pasture, home-
sites, and water supply. Pauwela soils are used mainly
for pasture. Only a small acreage is in pineapple. Most
of the pineapple is grown on Haiku soils, Wildlife con-
sists mainly of upland game birds.

9. Laumaia-Kaipoioi-Olinda association

Deep, gently sloping to very steep, well-drained soils that
have a moderately fine textured or medium-textured sub-
s0il; on intermediate and high wuplands

This association consists of well-drained, medium-
textured soils on the intermediate and high uplands of
East Maui. These soils are gently sloping to very steep.
They developed in material weathered from voleanic ash.
The association makes up about 5 percent of the island.

The elevation ranges from 2,500 to 8,000 feet. The an-
nual rainfall is 30 to 60 inches. The mean annual soil
temperature is between 50° and 56° F. The natural vege-
tation is black wattle, eucalyptus, gosmore, kikuyugrass,
pukiawe, sweet vernalgrass, white clover, and Yorkshire
foggrass.

Laumalia soils make up about 45 percent of the associa-
tion, Kaipoioi soils about 40 percent, and Olinda soils
about 15 percent.

Laumaia soils have a surface layer of black, very fri-
able loam. The subsoil is very dark brown, friable silty
clay loam and silt loam. The substratum consists of
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moderately consolidated bands of volcanic ash and cin-
ders. Kaipoioi soils have a surface layer of black, very
friable loam. The subsoil is black and very dark brown,
very friable silt loam and silty clay loam. The substratum
consists of layers of ash and cinders. Olinda soils have
a surface layer of dark reddish-brown, friable loam,
The subsoil is dark reddish-brown and yellowish-red,
friable silty clay loam. The substratum is soft, weathered
basic igneous rock. It occurs at a depth of 40 to €0 inches
or more.

This association is used for truck ecrops, orchards,
pasture, woodland, and wildlife habitat. Laumaia and
Kaipoioi soils are used mainly for pasture. Most of the
truck crops, the orchards, and the woodland is on Olinda
soils. Upland game birds are the principal kinds of
wildlife.

10. Keawakapu-Makena association

Gently sloping to moderately steep, well-drained soils
that have a fine-textured to medium-teatured subsoil and
ave shallow to deep over fragmenial lava; on low uplands

This association consists of well-drained, medium-
textured soils on the low uplands of East Maui. These
soils are gently sloping to moderately steep. They devel-
oped in material weathered from volcanic ash. The associ-
ation makes up about 2 percent of the island of Maui.

The elevation ranges from 100 to 800 feet. The annual
rainfall is 10 to 20 inches. The mean annual soil tempera-
ture is about 75° K. The natural vegetation is feather
fingergrass, ilima, kiawe, and uhaloa,

Keawakapu soils make up about 60 percent of the asso-
ciation, and Makena about 40 percent.

Keawakapu soils have a surface layer of dark reddish-
brown, very friable extremely stony silt loam. The sub-
soil is dark reddish-brown, friable silty clay loam and
silty clay. The substratum is cobblestone- and stone-size
fragmental Aa lava. It is at a depth of 12 to 30 inches.
Makena soils have a surface layer of very dark brown,
very friable loam, The subsoil is very dark grayish-
brown and yellowish-brown, very friable silt loam. The
substratum 1s cobblestone- and stone-size fragmental Aa
lava. It is at a depth of 40 to 60 inches.

This association is used for pasture and wildlife
habitat, Wildlife consists of upland game birds.

11. Kamaole-Oanapuka association

Gently sloping to moderately steep, well-drained, very
stony and extremely stony soils that have a fine-textured
or medium-textured subsoil and are shallow to deep over
fragmental lava; on low and intermediate uplands

This assoclation consists of well-drained, very stony
and extremely stony, moderately fine textured and
medium-textured soils on the low and intermediate
uplands of Fast Maui. These soils are gently sloping to
moderately steep. They developed in material weathered
from voleanic ash, The association makes up about 3
percent of the island.

The elevation ranges from 100 to 2,300 feet. The annual
rainfall is 15 to 25 inches. The mean annual soil tempera-
ture is between 69° and 73° F. The natural vegetation is
bermudagrass, feather  fingergrass, ilima, kiawe, koa
haole, lantana, and Natal redtop.

Kamaole soils make up about 55 percent of the associ-
ation, and Qanapuka soils about 45 percent,

Kamaole soils have a surface layer of dark-brown and
dark reddish-brown, friable silty clay loam. The subsoil
is dark reddish-brown, firm silty clay. The substratum is
cobblestone- and stone-size fragmental Aa lava. It is at
a depth of 16 to 24 inches. Oanapuka soils have a sur-
face layer of very dark brown and very dark grayish-
brown very friable silt loam. The subsoil is very dark
grayish-brown, friable silt loam. The substratum is
cobblestone- and stone-size fragmental Aa lava. It is at
a depth of 40 to 60 inches or more.

This association is nsed for pasture and wildlife, Wild-
life consists mainly of upland game birds.

Islands of Molokai and Lanai

Molokai, the fifth largest island in the State, is 38
miles long and 10 miles wide. The land area is 166,400
acres, or 260 square miles. Molokai is divided into three
main sections—West Molokai, East Molokai, and Central
Molokai, or the Hoolehua Plain.

West Molokai makes up about 80 percent of the total
area of the island. Tt rises to 1,380 feet above sea level.
About 8,000 acres is cultivated to pineapple, and the rest
18 1n pasture.

East Molokai makes up nearly half the total land area.
It is mostly mountainous and has many gulches and
canyons. The northern side is inaccessible. The highest
point on the istand is 4,970 feet, at Kamakou.

Central Molokai is relatively level and makes up about
20 percent of the total area. About 15,000 acres is deep
stone-free soils, mostly in pineapple. The rest is stony
and eroded and is used for pasture.

Along the northern coast of Molokai is a sheer cliff
3,000 feet high. At its base is the Kalaupapa Peninsula,
which was formed from a voleanic eruption after the
main part of the island formed. Along the southern coast
i1s a narrow level strip that formed in marine and alluvial
gediments.

The only perennial streams that reach the sea are on
East Molokai. Most are on the windward side. Nearly all
of the island is underlain by basal ground water. The
water is fresh below most of Fast Molokai but brackish
below West and Central Molokai. Fresh water is also
confined between lava dikes at high elevations on East
Molokai (13).

Kaunakakai, which is centrally located on the southern
coast, is the principal town. It has a shallow-water harbor.
There is an airport in Hoolehua.

Lanai, the sixth largest island in the State, is 18 miles
long and 13 miles wide. The land area is 90,000 acres, or
141 square miles. The island rises to 3,370 feet at the
Lanaihale summit. Southwest of the summit, at an eleva-
tion of 1,000 to 2,000 feet, is the Central Plateau of
Lanai. On this plateau is the largest pineapple planta-
tion in the world. Below the 1,200-foot elevation the soils
are eroded and stony. The north end of Lanai, at an ele-
vation of 1,500 to 1,800 feet, consists of broad areas of
severely windblown soils. The north and east sides.of
the island are dissected by many deep gulches and are
inaccessible in many places. o
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Because Lanai is located on the leeward side of West
Maui, the rainfall is low. As a result, the recharge of
ground water is slow. Norfolk Island pines are planted
along the ridges near Lanaihale to improve the water-
shed. These trees collect fog drip, which supplements the
38 inches of annual rainfall, There are no perennial
streams on Lanai. Domestic water and irrigation water
are obtained from water confined between lava dikes
at high elevations.

Nearly the entire population lives in Lanai City, the
only town on the island., An airport is located nearby.
Kaumalapau Harbor, a shallow-water harbor, is on the
southwestern coast.

1. Jaucas-Mala-Pulehu association

Deep, nearly level and gently sloping, ewcessively drained
and well-drained soils that have coarse-tewtured to fine-
tewtured underfying material; on alluvial fans and in
drainageways

This association occurs as a narrow band along the
coastal plains on the islands of Molokai and Lanai. It
consists of soils that formed in alluvium and coral sand
and vary widely in texture and drainage. The soils are
on alluvial fans and in drainageways. They are nearly
level and gently sloping. The association makes up about
5 percent of the islands.

The elevation ranges from sea level to 250 feet. The
annual rainfall is 10 to 40 inches. Most. of the rain falls
between November and April; there is very little rain
during the summer. The mean annual soil temperature
is between 73° and 75° F. The natural vegetation is
kiawe, bristly foxtail, lantana, and bermudagrass.

Jaucas soils make up about 20 percent of the associa-
tion, Mala soils 20 percent, and Pulehu soils 10 percent.
Kealia, Kawaihapai, and Lualualei soils and areas of
Stony alluvial land and Sandy alluvial land make up
the rest.

Jaucas soils are excessively drained, pale-brown sandy
soils that formed in coral sand. Mala and Pulehu soils
are well drained. Mala soils are stratified with dark
reddish-brown silty clay throughout the profile. Pulehu
soils are dark colored and have a stratified sand to silty
clay subsoil.

This association is used for alfalfa, pasture, truck
crops, orchards, and wildlife habitat. Alfalfa is grown
on the Mala soils. Truck crops and orchard ecrops are
grown on Mala and Pulehu soils. Water for irrigation
is obtained from wells 10 to 20 feet deep. The water in
most places is brackish. For this reason, heavy applica-
tions of irrigation water are needed to prevent accumu-
lation of salt in the soil. Most of the forage from
buffelgrass and annual grasses is produced in winter and
spring. In summer the main source of feed is kiawe pods.
Deer, quail, pheasant, and dove are the principal kinds
of wildlife.

2. Molokai-Lahaina association

Deep, nearly level to moderately steep, well-drained soils
that have a moderately fine textured or fine tewtured
subsoil; on uplands

This association consists of well-drained, fine textured
and moderately fine textured soils on Central and West
Molokai (fig. 2) and on the Central Plateau of Lanai,

The soils occur as broad, nearly level areas and moder-
ately steep slopes. They formed in material weathered
from basic igneous rocks. The association makes up about
25 percent of the two islands.

The elevation ranges from 100 to 1,300 feet on Molokai
and from 500 to 1,750 feet on Lanai. The annual rainfall
amounts to 15 to 40 inches. Most of it falls between
November and April; there is little rainfall in summer.
The mean annual soil temperature is between 69° and
73° F. The natural vegetation is kiawe, ilima, uhaloa,
and fingergrass.

Molokai soils make up about 35 percent of the associa-
tion and Lahaina soils 15 percent. Hoolehua, Holomua,
Uwala, Waihuna, and Waikapu soils make up the rest.

Molokai soils have a surface layer and subsoil of dark
reddish-brown, friable silty clay loam. The substratum
is soft weathered rock. Lahaina soils are similar to
l\ilolokai soils, except that the texture is dominantly silty
clay.

This association is used for pineapple, pasture, truck
crops, and wildlife habitat. Pineapple is the principal
erop. At the higher elevations irrigation is not needed
for pineapple; at the lower elevations it is needed during
the dry season. Many kinds of truck crops can be grown
on irrigated soils. Where irrigation water is not avail-
able, areas that are too dry for pineapple are used for
pasture. Most of this association is subject to strong
winds, and windbreaks are necessary. Deer, pheasant,
quatl, and francolin are the main kinds of wildlife.

3. Kahanui-Kalae-Kanepuu association

Deep, gently sloping to moderately stcep, well-drained
sotls that have a dowinantly fine-texiured subsoil; on
uplands

This assoclation consists of well-drained, fine textured
and moderately fine textured soils on uplands on the
islands of Molokai and Lanai. These soils are gently
sloping to moderately steep. They developed in volcanic
ash and in materizl weathered from basic igneous rock.
The association makes up about 5 percent of the islands,

The elevation ranges from 500 to 3,750 feet. The
annual rainfall is 30 to 80 inches and is fairly well dis-
tributed throughout the year. The mean annual soil
temperature is between 62° and 70° F. The natural vege-
tation is guava, hilograss, Christmas berry, and yellow
foxtail. At the higher elevations ohia lehua, sweet vernal,
and pukiawe are common.

Kahanui, Kalae, and Kanepuu soils each make up
about 15 percent of the association. Halawa, Alaeloa,
Naiwa, and Olelo soils and areas of Rough broken land
make up the rest.

Soils in this association have high bulk density in the
upper part of the profile becanse of the concentration of
heavy minerals, such as iron and titanium oxides. Kaha-
nui soils have a surface layer of dark-brown gravelly
silty clay and a subsoil of dark yellowish-brown and
dark-brown silty clay and clay. An ironstone sheet over-
lies soft weathered rock at a depth of about 22 inches.
Kalae soils have a surface layer of dark reddish-brown
silty clay and a subsoil of dark reddish-brown to dark-
red silty clay to silt loam. Their substratum is soft
weathered rock. Kanepuu soils have a surface layer and
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Figure 2.—An area of the Molokai-Lahaina association on Central Molokai showing part of Molakai Irrigation Project. Pipeline is
buried at a depth of 6 feet. This association is used extensively for pineapple.

subsoil of dark reddish-brown silty clay. Their substra-
tum is soft weathered rock.

This association is used for pasture, wildlife habitat,
woodland, and pineapple. Pastures respond well to ferti-
lizer and lime. Deer and pheasant are the principal kinds
of wildlife. Kahanui and Kalae soils are used for wood-
land. Pine and eucalyptus are the common timber species.
Kalae soils are also used for pineapple.

4. Very stony land-Rock land association

Gently sloping to very steep, rocky and stony land types;
on uplands and in gulches and valleys

This association consists of gently sloping to very
steep, stony and rocky land on uplands and in gulches
and valleys on the islands of Molokai and Lanai. The
association makes up about 40 percent of the islands.

The elevation ranges from near sea level to 3,000 feet.
The annual rainfall is dominantly 10 to 30 inches; most
of it falls between November and April. The mean annual
soil temperature is between T0° and 75° F. The natural
vegetation is mainly kiawe, piligrass, Japanese tea, klu,
and Natal redtop.

Very stony land, eroded, makes up about 35 percent
of the association, Very stony land 25 percent, and Roeck
land 15 percent. Rock outerop and Kalaupapa, Kapuhi-
kani, and Pamoa soils make up the rest.

Very stony land, eroded, is 6 to 30 inches of dark
reddish-brown soil material that has many stones and
boulders on the surface. Very stony land is made up of

many stones and boulders that overlie weathered rock.
Rock land is in steep gulches, and 60 to 90 percent of
its surface is covered with rock outcrops and stones.

This association is used for pasture and wildlife hab-
itat. Forage from buffelgrass and piligrass is produced
mainly during the rainy season. It is difficult to improve
pastures because of the stones and rock outcrops. Deer,
pheasant, quail, and francolin are the principal kinds of
wildlife.

5. Rough broken land-Oli association

Shallow to deep, very steep to precipitous soils in gulches
and moderately deep to deep, gently sloping to steep,
well-drained soils that have a medium-textured and
moderately fine tewtured subsoil; on uplands

This association consists of well-drained, medium-
textured soils on the island of Molokai. It occurs on
uplands that are dissected by gulches. The soils are
gently sloping to very steep. They formed in voleanic
ash and in material weathered from basic igneous rock.
The association makes up about 5 percent of the islands.

The elevation ranges from near sea level to 3,500 feet.
The annual rainfall is 30 to 50 inches; most of it falls
between November and April. The mean annual soil
temperature is between 68° and 72° F. The natural
vegetation is guava, Natal redtop, lantana, bermuda-
grass, molassesgrass, aalii, and pukiawe.

Rough broken land makes up 70 percent of the associ-
ation, and Oli soils 30 percent.
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Rough broken land is in gulches. It consists of soft
weathered rock covered in places with a thin layer of soil,
Oli soils are dark brown throughout the profile. The
surface layer and the upper part of the subsoil are very
friable silt loam, and the lower part of the subsoil is
friable clay loam. Bedrock is at a depth of 2 to 4 feet.

This association is used mainly for pasture and wild-
life habitat. A small acreage is used for woodland. Deer,
pheasant, and francolin are the principal kinds of
wildlife.

6. Rough mountainous land-Amalu-Olokui
association

Shallow, very steep londs of mountains and gulches and
deep to shallow, gently sloping to hilly, poorly drained
soils over soft weathered rock; on uplands

This association consists of very steep gulches and
valleys and gently sloping to hilly, poorly drained upland
soils. It occurs on the islands of Molokai and Lanai. The
soils formed in material weathered from basic igneous
rock and are high in organic-matter content. This asso-
ciation makes up about 20 percent of the islands.

The elevation ranges from near sea level to 5,000 feet.
The annual rainfall ranges from 75 to more than 150
inches and is fairly well distributed throughout the year.
The mean annual soil temperature is between 58° and
68° F. The natural vegetation is of the rain forest type.
It consists of treefern, ohia lehua, false staghornfern,
lapalapa, and sedges.

Rough mountainous land makes up about 80 percent
of the assoclation, and Amalu and Olokui soils 10 percent.
Tropaquods make up the rest.

Rough mountainous land is on the walls of valleys
and gulches. Slopes are steeper than 60 percent. The
soil material is shallow, and there are rock outerops,
waterfalls, and occasional scars caused by soil slippage.
Amalu soils have 6 to 15 inches of peat and muck over
about 10 inches of dark-gray silty clay. An ironstone
sheet about an inch thick lies below the silty clay and
overlies soft weathered rock. Qlokui soils are similar to
Amalu soils but have 4 inches or less of peat and muck.

This association is used for watershed and wildlife
habitat. The potential for woodland is low because of the
very steep slopes and the lack of a timber species suited
to the shallow, poorly drained soils. The heavy rainfall
1s an important factor in recharging the supply of ground
water. The kinds of wildlife on Lanai are deer and wild
goats, and on Molokai, deer, wild goats, and wild pigs.

Descriptions of the Soils

In this section the soil series and mapping units of the
five islands in this survey area are described. The
approximate acreage and proportionate extent of the
soils are given in .

Three kinds of mapping units are described. A high-
and medium-intensity survey was made of all cultivated
areas; a low-intensity survey was made of all grazing
and forested lands; and a reconnaissance survey was
made of inaccessible areas. The composition of the low-
intensity mapping units is more variable than that of
the high- and medium-intensity units, but it has been

SURVEY

controlled well enough to allow interpretations for the
expected uses of the soils.

The series deseriptions are in alphabetic order. Follow-
ing each series description is a fairly detailed description
of one mapping unit of the series. This detailed descrip-
tion is followed by brief descriptions of the rest of the
mapping units.

In the first mapping unit of each series is a short
narrative description of a profile representative of the
series. Following this is a much more detailed descrip-
tion of the same profile, which can be used by scientists,
engineers, and others in making highly technical inter-
pretations. Unless otherwise stated, the color names and
color symbols given are for moist soils.

Following the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map and indicates whether it is
within the high- and medium-intensity, low-intensity, or
reconnaissance survey, For a soil within the high- and
medium-intensity survey, the symbeol consists of a combi-
nation of capital and lower-case letters (AeE). It in-
cludes a number if the soil ig eroded (HfD2). For a soil
within the low-intensity survey, the symbol consists of
capital letters (ALF). For a soil within the reconnais-
sanece survey, the symbol consists of a lower-case “r”
preceding the capital letters (rAAE).

Listed at the end of the description of each mapping
unit are the capability classification, sugarcane group,
pineapple group, pasture group, and woodland eroup in
which the soil has been placed.

Technical terms used for describing the soils are
defined in the Soil Survey Manual (76) and in the
Glossary. For more general information about the soils,
the reader can refer to the section “General Soil Map,”
in which the broad patterns of soils are described.

Alae Series

This series consists of excessively drained soils on allu-
vial fans on the island of Maui. These soils developed in
volcanic ash and recent alluvium derived from basic
igneous rock. They are nearly level to gently sloping.
Most areas have cobblestones on the surface. Klevations
range from 50 to 600 feet. The annual rainfall amounts
to 12 to 20 inches. The mean annual soil temperature is
74° F. Alae soils are geographically associated with Ewa,
Pulehu, and Waiakoa soils.

These soils are used for sugarcane and pasture, Small
areas are used for truck crops. The natural vegetation
is feather fingergrass, kiawe, and uhaloa.

Alae cobbly sandy loam, 0 to 3 percent slopes (AcA).—
This soil occurs on smooth alluvial fans. Included in
mapping were small areas of Ewa and Pulehu soils.

In a representative profile the surface layer, about
7 inches thick, is very dark grayish-brown, cobbly sandy
loam that has granular structure. The substratum, to a
depth of 48 inches or more, is very dark grayish-brown,
very dark gray, and grayish-brown sandy loam and
coarse and very coarse sand. The soil is neutral or mildly
alkaline in the surface layer and mildly to moderately
alkaline in the substratum. '

Permeability is rapid. Runoff is slow, and the erosion
hazard is no more than slight. The available water capac-
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Soil

Lanai

Alae sandy loam, 8 to 7 percent slopes._.
Alae cobbly sandy loam, 0 to 3 percent
Slopes _ e
Alae cobbly sandy loam, 3 to 7 percent
slopes_ _ e
Alacloa silty clay, 3 to 7 percent slopes__
Alaelos silty clay, 7 to 15 percent slopes--
Alaeloa silty clay, 15 to 35 percent slopes.
Ewa silty clay loam, 0 to 3 percent slopes.
Tiwa silty clay loam, 3 to 6 percent slopes_
Towa silty clay loam, 6 to 12 percent
SlopPeS . oo
Ewa cobbly silty clay loam, 0 to 3 per-
eent slopes_ . -
Ewa cobbly silty clay loam, 3 to 7 per-
cent slopes__ ___ -
Ewa silty clay loam, moderately shallow,
0to 2 percentslopes_____ . _._..__
Ewa silty clay Ioam, moderately shallow,
210 6 percent slopes_ ______ .. ____
Ewa silty clay, 0 to 3 percent slopes.____
Ewa silty clay, 3 to 7 pereent slopes_ - -
Ewa cobbly silty clay, 3 to 7 percent
SlOPES o oo e e
Ewa stony silty clay, 0 to 2 percent
SlOPES - e md e
Ewa stony silty clay, 2 to 6 pereent
SlOPES . o
Ewa stony silty clay, 6 to 12 percent

Fill land oo e
Haiku silty elay, 3 to 7 percent slopes___
Haiku silty elay, 7 to 15 pereent slopes- -
Haiku clay, 3 to 7 percent slopes— - -
Haiku clay, 7 to 15 percent slopes_ _ . __..
Haleiwa silty clay loam, 0 to 10 percent
slopes _ o
Haleiwa very stony silty clay loam, 0 to
15 percent slopes_ .. .-~
Haleiws silty clay, 0 to 2 percent slopes-
Haleiwa silty clay, 2 to 6 percent slopes_
Halii gravelly silty elay, 3 to 8 percent
slopes . . oo
Halii gravelly silty clay, 8 to 15 percent
slopes_ e
Halii gravelly silty clay, 15 to 25 per-
eent slopes, eroded_~ . ___ .-
Halii gravelly silty elay, 25 to 40 per-
cent, slopes, eroded_______ .. _ ... -
Haliimaile silty clay loam, 3 to 7 percent
SlOPeS . o e e
Haliimaile siléy elay loam, 7 to 15 per-
cent slopes__ . _ .-
Haliimaile silty clay, 3 to 7 percent
SlOPeS . v o amiemememm -
Haliimaile silty clay, 7 to 15 percent
SlOpes _ - o e
Haliimaile gravelly silty clay, 7 to 15
percent slopes, eroded . ______________
Hamakuapoko silty clay, 3 to 7 pereent
SlOPeS - - e
Hamsakuapoko silty clay, 7 to 15 percent
SlOPES - - oo e e e
Hamakuapoko silty clay, 7 to 15 percent
slopes, eroded - o ___ - ____
Hanalei silty clay loam, 0 to 2 percent
SlOPeS . e
Hanalei silty clay, 0 to 2 percent slopes. -
Hanalei silty clay, 2 to 6 percent slopes.. _
Hanalei stony silty clay, 2 to 6 percent
slopes . _ e

Oahu

Acres Percent
71,5327 0.39
TV 25

699 18

2, 575 66
262 06

344 08

265 06

1, 359 35

1, 546 39
TTy002 | 49

474 12
7 52
1, 183 30

707 18

Maui
Perceni
972 | 0.20 |_____._.
783 P U R
290 06 |- -
555 )3 N O,
1, 290 Q7 .
994 21
3,760 80 j__
506 0
306 06 | __
E 07 |
230 04 |__.____.
297 06 | oo
240 | L 05 [
836 17 oo -
226 04\
1, 169 25 |
2, 950 63 | _.____.
578 12 |
1, 782 38 |
2, 693 5% A
1, 309 28 oo
218 04 |_o_.___.
968 20 oo
244 05 |oceoaae
264 05 |oceeeoa

Acres Percent
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TaBLE L.—Approzimate acreage and proportionate extent of the soils—Continued

Hrgu-INTENSITY AND MEDIUM-INTENSITY SuRvEY—Continued

Soil

Hanalei peaty silty clay loam, 0 to 2
percent slopes_._ ___________._______
Hanalei silty clay, deep water table, 0
to 6 percent slopes..__._____________
Hanamaulu silty clay, 3 to 8 percent
slepes_ . ______________________
Hanamaulu silty elay, 8 to 15 percent
slopes_ ____________ .. ______
Hanamaulu silty elay, 15 to 25 percent
slopes_ ______________________ . ____
Hanamaulu silty elay, 25 to 40 percent
slopes_ ____ . ___________.________ ___
Hanamaulu stony silty clay, 10 to 35
percent slopes_ __ ___________________
Hanamaulu bouldery silty elay, 10 to
30 pereent slopes__ _________________
Holomua, silt loam, 0 to 3 percent slopes_ _
Holomua silt loam, 3 to 7 percent slopes. _
Holomus silt loam, 3 to 7 percent slopes,
severely eroded_________________. __
Holomua silt loam, 7 to 15 pereent slopes_
Holomua silt loam, 7 to 15 percent
slopes, severely eroded______________
Honolua silty clay, 7 to 15 percent slopes_
Honolua silty elay, 15 to 25 pereent
slopes. _ .. ___
Honouliuli elay, 0 to 2 perecent slopes____
Honouliuli ¢lay, 2 to 6 percent slopes____
Hoolehua silty clay loam, 3 to 10 percent
slopes, severely eroded_ . ___.________
Hoolehua silty clay, 0 to 3 percent slopes.
Hoolehua silty elay, 3 to 7 percent slopes_
Hoolehua silty clay, 7 to 15 percent
slopes. _______________ . ____
Hoolehua silty elay, 15 to 35 percent
slopes_ . . ___________________
Iao silty clay, 0 to 3 percent slopes_ ____
Iao silty clay, 3 to 7 percent slopes_ __ __
Iao cobbly silty clay, 3 to 7 percent
slopes___________________ . ____.__

stopes_____.___________________.__
Iao clay, 3 to 7 percent slopes___ . ._____
Iao clay, 7 to 15 percent slopes_________
Toleau silty clay loam, 2 to 6 percent
slopes. ___________ . ______________
Toleau silty clay loam, 6 to 12 percent
slopes. ______ _____________________
Toleau silty clay loam, 12 to 20 percent
slopes, eroded __________________
Iolean silty clay loam, 20 to 35 percent
slopes, eroded .. ____ .. ______
Jaucas sand, 0 to 15 pereent slopes_____ _
Jaucas sand, saline, 0 to 12 perccat slopes_
Jauecas loamy fine sand, 0 ta & pereent
slopes__________________ .. _______
Jaucas loamy fine sand, dark variant,
0 to 8 percent slopes_ _______________
Kaena clay, 2 to 6 percent slopes_______
Kaena clay, 6 to 12 percent slopes______
Kaena stony clay, 2 to 8 percent slopes_ _
Kaena stony elay, 6 to 12 percent slopes.
Kaena stony clay, 12 to 20 percent slopes_
Kaena very stony clay, 10 to 35 pereent
slopes_______________ ________.__..
Kaena elay, brown variant, 1 to 6 per-
cent slopes______________ ___________
Kaena clay, brown variant, 6 to 12 per-
eentslopes_______ _ __________ . ___

Kahana silty clay, 3 to 7 percent slopes__

Kauai Oahu
Acres Percent Acres Pereent
300 0.08 || __
1, 500 R 2 I
2, 854 80 .
1,077 P 10 I D
795 S22 __
890 L25 || __
1, 307 36 | ___
854 24 | ___
R -7~ 3 B 84
________________ 235 06
972 27 || ._
1, 334 37 | | __..
1, 008 28 | ___.
979 27 || ..
________________ 4, 795 1. 24
________________ 213 05
3,562 1.00 || __
377 10 || .
________________ 790 20
________________ 326 08
,,,,,,,,,,,,,,,, 308 07
,,,,,,,,,,,,,,,, 251 08
,,,,,,,,,,,,,,,,, 561 11
________________ 1, 923 49
430 12 ...
376 10 | |o_.

Maui

Acres Percent
1,639 | .35
911 .19
T .09
397 .08

612 .13

330 .07

1, 210 .25
341 .07
T2 0237 .62
737 .15
7|l 15

Molokai Lanai
Aecres Percent Acres Percent
S L,445 | T I I
2, 425 145 oo | ___
1, 424 =15 N I DS
482 28 |
943 N1 I P IO
1, 700 L0293 o _____
441 V26 (L.
1, 936 .36 | | ____
3, 68T 221y .. _.
600 W36 .
o073 | 64 | 8| . 86




ISLANDS OF KAUAI, OAHU, MAUI, MOLOKAI, AND LANAI, STATE OF HAWAIL

TABLE 1.—Approzimate acreage and proportionate extent of the soils—Continued

Hice-INTENSITY AND MEDIUM-INTENSITY SURVEY-—~Continued

17

Soil

Kahana silty clay, 7 to 15 percent slopes_
Kahana silty clay, 15 to 25 percent slopes.
Kalae silty clay, 2 to 7 percent slopes...
Kalae silty clay, 7 to 15 percent slopes_ _
Kalae silty clay, 5 to 15 percent slopes,
severely eroded.___ . ________________
Kalae silty elay, 15 to 25 percent slopes,
severely eroded_______ . ________
Kalae silty clay, 25 to 40 percent slopes,
severely eroded._ - ______._______.__
Kalapa silty clay, 8 to 20 percent slopes..
Kalapa silty elay, 20 to 40 percent slopes
Kalapa silty clay, 40 to 70 percent
SLOPES - e
Kalihielay.wee - oo -
Kaloko elay loam____ .-
Kalokoelay oo
Kaloko clay, nonealearcous variant
Kaneohe silty clay, 3 to 8 percent slopes_
Kaneohe silty eclay, 8 to 15 percent
slopes_ .o
Kanepuu silty clay, 3 to 7 pereent slopes.
Kanepuu silty clay, 3 to 7 percent slopes,
eroded. __ __ o eao.-.
Kancpuu silty clay, 7 to 15 percent
SlOPeS e
Kanepuu silty clay, 7 to 15 percent
slopes, eroded _ __._______ .. ____.__
Kapaa silty clay, 3 to 8 percent slopes..-
Kapaa silty clay, 8 to 15 percent slopes..
Kapaa silty clay, 15 to 25 percent slopes..
Kapaa silty clay, 25 to 40 percent slopes. .
Kawaihapai clay loam, 0 to 2 percent
SlOPeS . e
Kawaihapai clay loam, 2 to 6 percent
sloPes e
Kawaihapai clay loam, 6 to 15 percent
Slopes_ oo
Kawaihapai stony clay loam, 0 to 2 per-
cent slopes__ - oo
Kawaihapai stony clay loam, 2 to 6 per-
cent 8l0PeS_ oo
Kawaihapai very stony clay loam, 0 to
15 percent slopes . _ __________.______
Kawaihapai silty clay loam, 2 to 7 per-
eent slopes_ . oo
Keaau clay, 0 to 2 percent slopes.. - ___
Keaau stony clay, 2 to 6 percent slopes_.
Keaau clay, saline, 0 to 2 percent slapes_.
Keahua silty clay loam, 3 to 7 percent!
slopes . . e
Keahua silty clay loam, 7 to 15 percent
slopes_ -
Keahua cobbly silty clay loam, 3 to 7
percent slopes____ . _______
Keahua cobbly silty clay loam, 7 to 15
percent slopes__ .. ________.._——-.__
Keahua cobbly silty clay loam, 15 to 25
percentslopes. - __ .-
Keshua very stony silty clay loam, 7 to
25 percentslopes_ - - ..
Keahua silty clay, 7 to 15 percent slopes_ _
Keahua cobbly silty clay, 7 to 15 percent
slopes_ e
Keahua stony silty clay, 7 to 15 percent
slopes_ _ e
EKekaha silty elay, 0 to 2 percent slopes_ __
Kekahas silty clay, 2 to 6 percent slopes___
Kekaha clay, 0 to 2 percent slopes_____.

Kauai

Acres Percent
TTTas0 | 06
369 24

4, 050 1. 14
334 09

200 05

792 22
"75,663 | 1.59
2, 308 65
1,314 37

1, 307 36
TrLase | 40
251 07

1, 361 38

Oahu

Acres Percent
TTUaia, T 08
363 .09

291 .07

305 .07

1, 443 .37

1, 183 . 30
248 .06

365 .09

1, 938 . 50

1, 195 . 30
U D21
248 . 06

389 .10

Maui Molokai

Acres Percent Acres Pereent
1, 562 0.83 | e
390 LO8 ||
________________ 548 32
________________ 103 06
________________ 670 40
________________ 100 06
________________ 173 10
________________ 348 20
________________ 316 18
________________ 226 14
________________ 317 19
3, 898 IR 15 PR PN
1, 866 BT 11 P PR
1, 619 34 | |eeoao
2,115 45 | e
817 17 |

1, 097 V23 |-
822 AT |
678 P - O
340 LOT e

Lanai
Acres Percent
e | . 85
407 45
108 12
TesT | 1.09
661 73
263 29
600 66
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TaBLE 1.-—Approzimale acreage and proportionate extent of the soils—Continued

Hige-INTEXSITY AND MEDIUM-INTENsITY STRVEY—Continued

Soil

Kemoo silty clay, 2 to 6 percent slopes._. .
Kemoo silty clay, 6 to 12 percent slopes_
Kemoo silty clay, 12 to 20 percent slopes.
Kemoo silty elay, 20 to 35 percent slopes_
Kemoo silty clay, 35 to 70 percent slopes.
Koele silty clay loam, 3 to 7 percent
8lopes . o L
Koele silty clay loam, 7 to 15 percent
slopes _ . . __________
Koele silty clay loam, 15 to 25 percent
slopes_ .. . ________
Koko silt loam, 2 to 6 percent slopes_ __ __
Koko silt loam, 6 to 12 percent slopes___
Koko silt loam, 12 to 25 percent slopes. -
Kokokahi clay, 6 to 12 percent slopes_ __
Kolekole silty clay loam, 1 to 6 percent
slopes___________________ ________
Kolekole silty clay loam, 6 to 12 percent
stopes_ __ . _..
Kolekole silty clay loam, 12 to 25 percent
slopes- . ___ . ____ . ___._
Koloa stony silty clay, 3 to 8 percent
slopes____________________________
Koloa stony silty elay, 8 to 15 percent
slopes_ _____ __________________.__
Koloa stony silty elay, 15 to 25 percent
slopes_ ...
Kolokolo elay loam.__________________
Kula loam, 4 to 12 percent slopes. ..____
Kula loam, 12 to 20 percent slopes . ___
Kula cobbly loam, 12 to 20 percent
slopes_ ____ . __________________
Kula very roeky loam, 12 to 40 percent
slopes_ ____ .. ___ ___________________
Kunia silty clay, ¢ to 3 percent slopes___
Kunia silty elay, 3 to 8 percent slopes___
Kunia silty clay, 8 to 15 percent slopes__
Lahaina silty elay, 0 to 3 percent slopes.__
Lahaina silty clay, 3 to 7 percent slopes__
Lahaina silty clay, 3 to 7 percent slopes,
severely eroded. ____________________
Lahainasilty clay, 7 to 15 percentslopes_
Lahainasilty clay, 7 to 15 pereent slopes,
severelyeroded_____________________
Lahaina silty clay, 15 to 25 percent slopes_
Lahaina silty eclay, 15 to 25 perecent
slopes, severely eroded - .. _ . _________
Lahaina silty clay, 25 to 40 percent
slopes, severely eroded._ __ _____.______
Lawsi silty clay, 0 to 8 percent slopes___
Lawai silty clay, 8 to 15 percent slopes....
Lawai silty clay, 15 to 25 percent, slopes_ _
Leilehua silty clay, 2 to 6 percent slopes._ _
Leilehua silty elay, 6 to 12 percent slopes_
Lihue silty clay, 0 to 8 percent slopes___
Lihue silty clay, 8 to 15 percent slopes___
Lihue silty clay, 15 to 25 percent slopes__
Lihue silty clay, 25 to 40 percent slopes,
eroded___________ _______ ________
Lihue gravelly silty clay, 0 to 8 percent
slopes_____ . _________.____________
Lihue gravelly silty clay, 8 to 15 percent
slopes____________________ . _______
Lolekaa silty clay, 3 to 8 percent slopes__
Lolekaa silty clay, 8 to 15 percent slopes..
Lolekaasilty clay, 15 to 25 percentslopes_
Lolekaasilty clay, 25 to 40 percentslopes_
Lolekaasilty clay, 40 to 70 percent slopes.
Lualualei clay, 0 to 2 percent slopes_____
Lualualei clay, 2 to 6 pereent slopes_____
Lualualeistony clay, 0 to 2 percentslopes.

Kauai

Acres Percent
1,123 | .31
267 .07

539 15

619 .17
st .22
513 .14

345 . 08
779,521 2 68
2, 658 .74
1, 076 . 30
1,024 28
961 .27

315 . 08
""" 431 | 12
579 . 16

Oahu

Aeres Percent
229 0. 05
361 .09
956 .24
938 .24

3, 393 .87
BT T
243 . 06
214 .05
709 18
1,231 .31
704 . 20
1,053 .27
3,848 99
2, 085 53
666 .17
637 .16

3, 852 . 99
N7 65
1, 239 32
3,687 | ) 95
1,043 26
2,569 | .66
923 .23

1, 689 .43
2, 636 . 68
3, 199 . 82
1, 766 . 45
805 .20
964 . 24

Maui

Acres Percent
o248 | 05

2, 876 61

3, 956 84

1,770 37
La 29
1,512 32
TN 12°

Molokai Lanai
Acres Percent Acres Percent
________________ 408 45
________________ 1, 091 1. 21
________________ 222 24
UTse0 | L 331 703 | 78
2, 045 .22 1,376 1. 52
________________ 490 54
1,619 97 769 85
904 54 614 68
408 24 376 41
452 .27 79 08
Y 16| 45 | 05
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TABLE 1.—Approzimate acreage and proportionate extent of the soils—Continued
Hicr-INTENSITY AND MEDIUM-INTENSITY SUurRvEY—Continued
Soil Kaual Oahu Maui Molokai Lanai
Acres Pereent Aeres Percent Aeres Percent Acres Percent Acres Percent

Lualualei stony clay, 2 to 6 percentslopes _______ | ... ____ 1, 413 0.36 |\ |ieaaean
Mahana silt loam, 6 to 12 percent slopes.. _ 482 18 |l | e
Mahana silt loam, 12 to 20 percent slopes_| 1, 557 I %2 S FEN] FEUURURRVEOE S RORPENY S U TSR SUp SRS RSV
Mahana, silt loam, 12 to 20 percent slopes

severely eroded. . ________________ 755 21 | e |-
Mahana silt loam, 20 to 35 percent slopes.| 1, 104 T3 T P K N SO SR RUUDES USRS Up U R
Mahana silt loam, 20 to 35 percent

slopes, severly eroded_ . ________.__ 1, 864 ;52 1 I (USROS PR R IO [ P S,
Mahana silty clay loam, 6 to 12 percent

slopes, eroded - _____ ______________|___. PR I, 690 SR 2 S U O USRS SRR
Mahana silty clay loam, 12 to 20 percent

slopes, eroded.. . . __ | |aal .. 883 5252 2 I P U S (SPUPURUOURINY FOUpRpRp
Mahana silty clay loam, 20 to 356 percent

slopes, eroded._ . .| . 1, 142 L2 ||| e
Makalapa clay, 2 to 6 percent slopes_ _—_ |- __[ceo_oo- 1, 992 53 T R N AU UDUR SN (HPUROUPIUREY AU
Makalapa clay, 6 to 12 percent slopes. __[_______ [ ___ 703 JR < T USRS SRSV RN [ROUNUPUOURINS (P R
Makalapa clay, 12 to 20 percent slopes__|________| _______ 248 06 | e
Makapili gilty clay, 0 to 8 percentslopes__| 1, 401 039 e S FEUUNR N IR P
Makapili silty clay, 8 to 15 percent slopes_ 295 08 I e [ FRONROURNS PR PUPUSUR P
Makapili silty clay, 15 to 25 percent 1

slopes_ ___ . . 339 09 e e e
Makapili silty clay, 25 to 40 percent

slopes_ .. 342 IR0 T P PN FRUNUUIURUOIN OO NPT FOUOUDINEDE FROUUpRP U R
Makawao silty elay, 8 to 7 percent slopes |- | |- . .~ 410 JE - T (O IR P U
Makawao silty clay, 7 to 15 perecent

slopes_ _ e e e 1, 488 J 2 POV (SRR AU .
Makaweli silty clay loam, 0 to 6 pereent

slopes____ . ________________ ... 3, 435 6 | SO N PP PR
Makaweli silly clay loam, 6 to 12 pereent ‘ ‘

slopes__ .- 3, 367 N N I S SO
Makaweli silty clay loam, 12 to 20 ‘ \ |

percent slopes_ . ______.__ 2, 004 5 U PR S o . S,
Makaweli silty clay loam, 20 to 35 ‘ ‘ 1

percent glopes, eroded_______________ 732 C20 | L L. e
Makaweli stony silty clay loam, € to 6 ‘ | }

percent slopes______________________ 1, 749 49 o | . L
Makaweli stony silty clay loam, 6 to 12 ‘ | \

percent slopes. . ___ 956 26 | U P
Makaweli stony silty elay loam, 12 to 20 ‘ | |

percent slopes_ . .o _____ 707 19 | . e -
Makawecli stony silty elay loam, 20 to 35 | i

percent slopes . .o 491 N T DR S [ (U e Cl.o
Makiki clay loam, 0 to 2 percent slopes_.|_______ | ...____ 875 1 N N RSN SNSRI PSSR [N IS,
Makiki stony clay loam, 0 to 3 percent

slopes_ . _ || 337 18 |om o e e o
Mala silty clay, 0 to 3 pereent slopes___ |- | fmmm]mmemamae 1, 872 112 191 .21
Mals silty clay, 3 to 7 percent slopes_ .|| oo e 200 .12 118 .13
Mamala stony silty clay loam, 0 to 12

percent slopes_ . ____________________ 493 .13 6, 293 1.63 |- e e |-
Manana silty clay loam, 2 to 6 pereent

slopes_ .. e 802 o0 | e
Manana silty clay loam, 6 to 12 pereent

SlOPeS - oo 786 20 || [N PR .
Manana silty clay loam, 12 to 25 percent

slopes, eroded . __ . _ . _____|_______| 751 I L 0 PR I [ ) P -
Manana silty clay, 3 to 8 percent slopes_ | ______|._._____ 858 D16 | SRR U PR
Manana silty clay, 8 to 15 percent slopes_|...______|._______ 1, 001 2% T N S SRR (NURUUUEY NN P
Manana silty elay, 15 to 25 percent

SlOPES - o o |- 229 05 e S IR S
Manana silty e¢lay, 12 to 25 percent

slopes, eroded____ .| o |oooo____ 354 09 [ I B . _
Manana silty clay, 25 to 40 percent

SlOPeS _ e 694 R A RO [ PO S PR
Mokuleia fine sandy loam ___.__________ 1, 639 46 | | e ] [
Mokuleia loam. .. . e |ameme e e 524 13 | e
Mokuleia elay loam.____ | _______|_.__.__ 655 Y 2 T VSRR HEUUUEPNURU [RUUPDU [
Mokuleia eclay loam, poorly drained

variant . ____. 1, 131 3 A [N NN (RN INPNNUIUUPUNS (RSN [N (RSSUSIPRE PP
Mokuleia elay_ __________ || 674 RS 2 IS (U SSUNRURURORNY FUUSURNE RN M
Molokai silty clay loam, 0 to 3 percent

slopes.__ . _________ S VI 280 . Q7 1, 652 .35 1,955 1. 17 1, 652 1. 83
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SOIL SURVEY

TABLE 1.—Approzimale acreage and proportionale extent of the soils—Continued

Higr-INTENSITY AND MEDIUM-INTENSITY SURVEY—Continued

Soil

|

Molokat silty clay loam, 3 to 7 percent
slopes
Molokai silty clay loam, 3 to 7 percent
slopes, severely eroded .. ___________
Molokai silty clay loam, 7 to 15 percent
slopes_ _ e ___
Molokai silty elay loam, 7 to 15 percent
slopes, severely eroded . ______________
Molokai silty clay loam, 15 to 25 percent
slopes.. . ..
Molokai silty elay loam, shallow variant,
15 to 25 percent slopes, severely eroded.
Nin silty clay loam, 6 to 12 percent

slopes______________________. o=
Niu silty elay loam, 12 to 20 percent
slopes. . __ .. _________________
Niu silty clay loam, 6 to 20 percent
slopes, eroded . _ ____________________
Niu silty elay loam, 20 to 35 percent
slopes, eroded . __ . ____________

Nohilielay. . . _____________________
Nonopahu clay, 2 to 10 percent slopes__ __
Nonopahu stony clay, 2 to 12 percent
slopes
Oli loam, 12 to 20 percent slopes________
Paazloa silty ¢lay, 3 to 12 percent slopes_ __
Paaloa clay, 2to 12 pereent slopes_ ______
Paisa silty clay, 3 to 7 percent slopes
Paiasilty clay, 7 to 15 percent slopes_ __ __
Paia silty clay, 7 to 15 percent slopes,
eroded
Pakala elay loam, 0 to 2 percent slopes____
Pakala clay loam, 2 to 10 percent slopes_ _
Paumaiu silty clay, 3 to 8 percent slopes_ _
Paumalu silty clay, 8 to 15 pereent slopes_
Paumalu silty elay, 15 to 25 pereent
slopes
Paumalu silty elay, 25 to 40 percent
slopes
Paumalu silty clay, 40 to 70 percent
slopes________________ ...
Pauwela clay, 3 to 7 percent slopes_______
Pauwela clay, 7 ta 15 percent slopes____ __
Pauwela clay, 15 to 25 percent slopes___ __
Pearl Harbor elay_ _ _ _________________
Pohakupu silty clay loam, 0 to 8 percent
SlOPes . o o o e
Pohakupu silty eclay loam, 8 to 15 per-
percent slopes__ ____________________
Pooku silty clay loam, 3 to 8 percent

Pooku silty clay loam, 8 to 25 percent
slopes
Pooku silty clay, 0 to 8 pereent slopes_.. _
Pooku silty clay, 8 to 15 percent slopes__
Pooku silty clay, 15 to 25 percent slopes_ -
Pooku silty clay, 25 to 40 percent slopes. .
Puhi silty elay loam, 0 to 3 percent slopes.
Puhi silty clay loam, 3 to 8 percent slopes_
Puhi silty clay loam, 8 to 13 percent
slopes__ . ___ . ___

Puhi silty clay loam, 15 to 25 percent |

slopes.. _______ . ______
Puhi silty clay loam, 25 to 40 percent

slopes_ . ...
Pulehu sandy loam, 2 to 6 percent slopes__
Pulehu stony sandy loam, 0 to 7 percent

slopes_ ... ______ L _______
Pulehu silt loam, 0 to 3 percent slopes._.

Kauai

Acres Percent
________ I
800 .22

1, 440 . 40
234 06

903 .25

1, 150 .32
631 .18

247 . 06

396 | .16
B
,,,,,,,, ommooee-
Y 26
235 . 06
== mmme-
________ REREEEEE
I
487 .13

775 .21

321 . 09

2, 058 . 57
1, 556 .43
1, 053 .29
2,024 . B7
442 .12
7,078 1. 99
2, 095 . 69
1, 345 .37
1, 891 . b3

Pulehu silt loam, 3 to 7 percent slopes_ .1 ____|________

Oahu

Acres Pereent

3, 715 0. 96
1, 519 39
771 19
2,625 | .67
690 .17
st | .08
480 12

637 .16

546 .14

632 .16
C1L,952 50
626 .16

238 . 06

Maui Molokai

Acres Percent Acres Percent

4, 438 0. 95 6, 939 4.17
________________ 605 .36
282 06 | 2 925 L75
________________ 1, 865 1,12
________________ 1, 055 . 63
R I N N IR
1, 148 R N
214 04 L.

|
s AT R R
3, 285 {1 I8 N A
1,673 I 15 T N P
i

T 9’| .05
________ e 91 .05
2,329 49 ||
796 3 A TN P

Lanai

Acres Percent
4, 439 4,93
522 53
1, 362 1. 51
372 .41
BT N 22
101 11
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TaBLE 1.—Approxzimate acreage and proportionate extent of the soils—Continued

HigE-INTENSITY AND MEDIOM-INTENSITY SURVEY—Continued

Soil Kauai Oahu Maui Molokai Lanai

Aeres Percent Acres Percent Acres Percent Acres Percent Acres Percent
Pulehu cobbly silt loam, 0 to 3 percent
lopes - e e e e 816 0 17§
Pulehu cobbly silt foam, 3 to 7 percent
slopes_ - . e |emmmmam ;e e o 735 PO T PR PR U U
Pulehu clay loam, 0 to 3 percent slopes..| - oo oo|oammeonc 1,112 .29 1,925 .41 339 .20 207 .23
Pulehu cobbly clay loam, 0 to 3 percent ‘ !
slopes .- . | m e e 1, 144 24 | . P IO
Pulehu cobbly clay loam, 3 to 7 percnet ;
slopes. e e e mmmma | e e o 966 20
Pulehu stony elay loam, 2 to 6 percent |
slopes.._____ | |emen oo 443 F 1 O ORI FEUEPUDRU SR FEU U FUUE U U
Pulebu very stony clay loam, 0 to 12 |
percent glopes_ _ _ _ _ . || 914 .7 S FEIURUNY FRURPUPOUIERE RO SR PSSR P
Puu Opae silty clay loam, 8 to 15 percent |
slopes_ _ . _ __ .. 847 - F; T U (VRPN FENUNRRPUIURDY [RNVORNERNY JSPOR RPN ARSI SR
Puu Opae siléy clay loam, 15 to 25 per-
ecent slopes_________________________ 1, 355 72 RN ISP DRSPS NUUPRVEUUPURNE FUVVUPRVURDEUSE PR RPN PRSP UREY [
Puu Opae silty clay loam, 25 to 40 per-
cent slopes____ ____ . _______________ 1,447 PR 1) 2 DRSSP [OOSR SRS UURN U FRDUURUPTOUUE PUUORpUPRPRE PRPRPRO RN PRSP
Uwala silty clay loam, 2 to 7 percent ;
CIe] o1 TR IV FRUERPPY PPN I T FEERURRURNN [PPSR PRpUppR 1, 632 1. 81

Uwala silty elay loam, 7 to 15 percent i
Uwala silty elay loam, 7 to 15 percent i
slopes, severely eroded . . o] oo oo 1,173 1. 30
Wahiawa silty elay, 0 to 3 percentslopes_|_______ | _______ 8, 081 2.32 |o.__. [ P RPN IR N R -
Wahiawa silty elay, 3 to 8 percentslopes.|_ ... .. ______. 10, 188 b . S PN (RN RN AU FUUUU
Wahiawa silty clay, 8 to 15 pereent
slopes. e e 1, 740 A | e e |
Wahiawa silty clay, 15 to 25 percent
slopes,eroded .. ___ ____ ______________ [N SO 241 06 | e e |
Wahikuli silty clay, 3 to 7 pereentslopes_ - _______| . | ___|._______ 354 B0 ) PR DU (U PR
Wahikuli stony silty elay, 3 to 7 percent
slopes. . oo e e e 441 09 | |l
Wahikuli stony silty elay, 7 to 15 percent i
slopes_ . | e e 894 P £ DR PR [, femmmm e
Wahikuli very stony silty clay, 3 to 7
percent slopes_ _ ||| 417 D08 || eeemma-
Waiakoa silty clay loam, 3 to 7 percent
slopes__ e e e | 2,103 B 7% N DS R |- --

Waiakoa silty clay loam, 7 to 15 percent

slop:
Walakoa cobbly silty elay loam, 3 to 7
percent slopes_ . _ __ _ | |acmmmama|m oo e 1, 282 " A D I IS e
Waiakoa very stony silty clay loam, 3 to | ‘
7pereentglopes_ . _______________ - ____|ea- R PRI FI 2, 003 A2 | |eooo_ | mem— -
Waiakoa very stony silty clay loam, 7 to ’ i
15 percent slopes_ _ _ _________ || 990 21 e k
Waiakos extremely stony silty clay loam,
3 to 7T percent slopes_ _ . __ _________{ ______ | | |aemaaooo 344 I 0 ) P PSRN [ [,
Waiakoa extremely stony silty clay loam,
7 to 15 percent slopes_ . ___________ | e e e 375 OB o
Waialua silty clay, 0 to 3 percent slopes._ |- __|-coooooo 2, 644 VB8 | e e e e
Waialua silty elay, 3 to 8 percent slopes.|- - _. _{--______ 643 D16 || |emma e S P
Waialua stony silty clay, 3 to 8 percent
slopes. oo 1,040 J>1: Y R A FUOUIU U JRNOUPEN PPN RS
Waialua stony silty clay, 12 to 30 percent
slopes_ e m e 238 06 | m e e
Waialua very stony silty clav, 12 to 20
- percent slopes_ .| |eoaaooC 268 06 | | e e e
Waialusg clay, 2 to 6 pereent slopes______|________[--a_____ 512 18 e .
Waihuna clay, 0 to 3 pereent slopes. - - - 1o foco | oo e e e 1, 764 1. 96
Waihuna clay, 3 to 7 pereent slopes____ | _ | oo lemmime oo e e 177 .10 1, 206 1. 34
Waihuna clay, 7 to 15 percent slopes. |- uceu o |cmmocmea]om oo 476 .28 298 .33
Waihuna clay, 15 to 25 percent slopes__ | __ |- au_ duemmamasmamaeemee o 177 . 10 96 .10
Waihuna gravelly clay, 3 to 7 percent _
SlOPeS - - o oo e e e e e e 228 .25
Waikane silty clay, 3 to 8 percent slopes_ |- oo ooou|omcacaas 602 B 5 T PR R N VIR FNURY PPN
Waikane silty clay, 8 to 15 percent ‘
0] T TSRO ISR F 247 J o+ Y0 R DRURIUPRUEEN USRS PNUUIRUUTORY PPN PpUPP P
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S0IL SURVEY

TasLE 1.—Approzimaie acreage and proportionate extent of the soils—Continued

HicE-INTENSITY AND MEDIUM-INTENSITY—Continued

Soil Kauai Oahu Maui Molokai Lanai
Acres Percent Aceres Pereent Acres Percent Acres Percent Aceres Percent

Waikane silty clay, 25 to 40 percent

slopes - .o 3, 976 102 | o el
Waikane silty clay, 40 to 70 percent |

slopes o | 5, 743 148 [ lemmme oo oo
Waikane silty clay, 40 to 70 pereent ;

slopes, eroded. | e 819 21 oo |
Waikane stony silty clay, 15 to 30 per- |

cent slopes___ . __ || __ 310 08 oo JUSURUEURURPEN PRI PO R UpEPE
Waikapu silty clay loam, 0 to 3 percent !

SIOPeS - e e e e e e e e e ‘ 570 .84 574 63
Waikapu silty elay loam, 3 to 7 percent i

slopes. e e | 1,406 V84 |l
Waikapu silty clay loam, 3 to 7 percent

slopes, severely evoded__ ____________| ____ | e ||| 509 ] | S YU
Waikapu silty clay loam, 7 to 15 percent

slopes, severely eroded - _ _ _______ |\ |||l .. 1,019 .61 143 15
Waikomo stony silty clay_ ... _.__. 1, 539 B 32 3 (RN FEURURRERRUOY (SO R MU URSIRUES SANRPRNRNS JU SRR P,
Waikomo very rockv silty clay .. _____ __ 1, 910 B3 || | e e
Waikomo extremely rocky silty clay____ 283 07 | e e e e e e e
Wailuku silty clay, 3 to 7 percent slopes_|___ .. __ _|________{________|________ 514 11 || ..
Wailuku silty elay, 7 to 15 percent

slopes_ oo e e e 1, 613 V34 .
Wailuku eobbly silty clay, 7 to 15 per-

cent slopes. e e e 578 12 | e
Wainee very stony silty clay, 3 to 7 per-

cent SlOPeS .. oo o e | 388 08 e e
Wainee very stony silty elay, 7 to 15

percent slopes_ . || 936 20 .
Wainee extremely stony silty elay, 3to 7 .

percent slopes . - ________| || 370 07 ||
Wainee extremely stony silty clay, 7 to

15 pereent slopes_ ___ | | i __ 1, 093 23 e e e e
Waipahu silty elay, 0 to 2 percent slopes_{________|._______ 1, 328 34 | ||
Waipahu silty elay, 2 to 6 pereent slopes_;_______ | __ R 345 08 | . VU DR B S PR VO,
Waipahu silty elay, 6 to 12 pereent glopes_| . _____ |.__._._. 656 16 | e

Total oo oo 129,362 | 35. 97 |162, 837 41. 51 |105, 090 21. 50 | 48, 855 29.15 - 28,187 31. 18
Low-INTENSITY SURVEY

Alaeloa silty clay, 15 to 35 percent ‘

slopes, severely eroded_ __________ __f_______ | __ ||| ____ 201 12
Alaeloa silty clay, 40 to 70 perccat \

slopes - 2,757 2 T (S SRS FUSIIOUN [P N
Alaeloa stony silty clay, 13 to 35 percent

slopes, severely eroded _ . ... __ | __.__ | || 354 21 e
Alzeloa stony silty clay, overwash, 13 to

35 percent slopes_ o | i e e 209 12 .
Badland___ ______ ____________________ 1, 624 A5 e e |
Badland-Mahana complex_____ _ . ___ 5, 681 .60 |l e .
Beaches_ . ___________________________ 741 . 20 1,772 .45 477 10 358 .21 68 .07
Blown-out land.__.._ R RV AU RNURRUIPUNN [EPINS SNNUTR PR F 2,732 3. 03
Colluvial land __ ____ ______ | e 1, 399 B T,
Coral outerop__ .. ... S PR BRI 8, 863 2. 20 e
Duneland. ________________ _______.__ 638 17 | 1,168 25 oo N P
Fillland, mixed_____.__ .\ ___|________ 9,713 280 e el
Gulliedland___________________ | _ || . 2, 181 L31 | .
Halaws silty elay, 3 to 25 percent slopes | _______|________ | _______|..______ 786 16 1, 383 B3 .
Halawa silty clay, 3 {o 25 percent slopes,

severely eroded. . _ . __ _____ || e 553 33 |-
Halawa silt loam, 20 to 35 percent slopes | . _ . |________ 429 | ) U [SRURPUURY IR ORI Jp RN PRI e
Halawa silt loam, 35 to 70 percent slopes,

eroded______________ ot _|o_____ 654 16 o e e e
Hana very stony silty clay loam, 3 to 25

percent slopes. . .|| | 7, 492 160 |||
Hana extremely stony silty elay loam,

3 to 25 percent slopes. - - || 572 12 4
Hana silty clay loam, moderately deep

variant, 3 to 15 percent slopes_______ §_ ...l | _____|l________ 1, 360 L29 .
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TasLe 1.—dApprozimate acreage and proportionate extent of the soils—Continued

Low-InTENsITY SUR¥EY-—Continued

Soil i Kauai Oahu Mauhi Molokai Lanat
Aeres Perceni Acres ‘ Percent Acres Percent slcres Percent . Acres | Percent
Hana extremely stony silty clay loam,

moderately deep variant, 3 to 15 per-

cent SlOPeS oo oo o oo | e e e 520 0011 ||
Helemano silty elay, 30 to 90 percent

Slopes . o 27,778 T8 | e
Hihimanu silty clay loam, 40 to 70 per-

cent slopes._ o .- | 8,431 2 [ A I I NSRS S B LR
Hulua gravelly silty clay loam, 3 to 25

percent slopes. oo 2,472 60 | e e e
Hulua gravelly silty clay loam, 25 o 70

percent slopes_ ..o 2, 850 -0 T RS ARSI ISR, IR N B L PR EEEE
To silt loam, 7 to 25 pereent slopes_ .| ool 3, 302 B4 T P RN AU R
Jaucag-Blown-out land eomplex_ - - - { coocom|mcmaee s e[ [ - 1,174 FO .
Kahanui silty clay, 3 to 20 pereent slopes.|_ oo |- oo e | 351 39
Kahanui gravelly silty clay, 3 to 20

percent slopes_ oo oo oo 1,972 118 Il o
Kailua sty clay, 3 to 25 percent slopes. |- -~ | - vommloi o o 6, 630 142 | | e
Kaimu extremely stony peat, 7 to 25

pereent slopes_ - oo e e 1, 990 BT 52 T UOUNRN DU U P
Kaipoioi loam, 7 to 40 pereent slopes__ | oo |- oo oo 5,933 O 2 IR N PO ISR
Kaipoioi very rocky loam, 7 te 40 per-

eent SlOPeS - oo oo | e 4, 522 07 | e
Kalapa very rocky silty clay, 40 to 70

percent stopes_ .. .o ... 1, 851 -5 3 N AN IV N Sen s BT B
Kalaupapa very rocky silty elay loam, 3

to 25 pereend s10Pes oo e | 1, 359 8% | eaoo—-
Kamaole very stony silt loam, 3 to 15

pereent sloPes_ oo oo oo oo ceo oo oo 7,714 1.63 | oo emmmm e -
Kamaole extremely stony silt loam, 3 to

15 pereent slopes . - oo oo oo || 1, 018 [R5~} T ) PR PSP PEUpp
Kancohe silty clay loam, 5 to 15 percent

slopes e 348 09 | e e | e
Kaneohe silty elay loam, 15 to 30 per-

cent slOpes_ e 210 115 3 I IR DU (pUp P PR PR
Kaneohe silty clay loam, 30 to 65 per-

cent slopes_ e 400 51 T P AN PR [ P
Kaneohe sitty clay, 30 to 65 percent

slopes _ _ || 401 IS [0 N P (NN (EURRIONPUNN SSNURR ISR [N
Kapaa silty clay, 40 to 100 pereent slopes |- |- .- 12,119 318 | e e
Kapuhikani cxtremely stony elay, 3 to 15

percent SIOPeS_ ..o oo oo oo oo e e 1, 250 > T P R -
Kaupo very stony silty clay loam, 3 to 25

pereent Slopes_ oo oo oo oo || 1,914 At e
Kaupo extremely stony silty elay, 5 to 25

pereent SlOPes L e e e 564 12 | e
Kealia silt loam - - o - 1,110 23 1,430 85 |-
Keawakapu extremely stony silty clay

loam, 3 to 25 percent slopes_______ | oo || 4,679 L00 |
Kekaha cxtremely stony silty elay loam, !

0 to 35 percent slopes_ ... . ___ 1, 102 B30 IS RO ISV I PR PR PR LT R P T P e b
Kemoo-Badland complex .- ________. - (SO BRI 961 o4 | a2 Ly
Koele-Badland complex_ _ - | a e | e e 527 31 6, 630 7. 36
Koele rocky complex_ .. oo | oo [an e 1, 698 86 1 |-
Kokee silty clay loam, O to 35 percent

slopes_ . . o 2, 435 68 | e e e
Kokee silty clay loam, 35 to 70 percent

slopes_ - - 3, 669 1.03 | e e e
Kokokahi very stony clay, 0 to 35 per-

€ent SloPeSa v oo oo fmmmmmm e 300 I 17 TS NSRRI, ORI RO R P
Kolokolo extremely stony clay loam_____ 1, 982 B | e e
Koolau silty clay, 0 to 8 percent slopes__| 1, 056 L I N U I R PR EEEEEEEE
Koolau silty clay, 8 to 30 percent slopes. 652 A8 e
Kunuweia very gravelly ¢lay loam, 0 to

15 pereent slopes_ ________________._ 801 2 2 N PSRN U IPU I I PR B
Laumaia loam, 7 to 40 percent slopes_ | .l -]o--—oo- 5, 800 194 | - e
Laumaia loam, 40 to 70 percent slopes_ |- oo oo | 720 IR ¥: 20 PN IR P U S
Laumaia extremely stony loam, T to 40

percent slopes_ - oo | e ms oo |amm o 4, 496 06 | e I,
Lualualei extremely stony elay, 3 to 35 \

percent slopes_ - - . 361 10 5, 936 1058 | e e ‘ ,,,,,,,,
Mahana-Badland complex_ _ ___ <o o o jocemmaaoloooooo 2, 533 V65 | [ S N EEU R U PR
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SOIL

SURVEY

TapLe 1.—Approzimate acreage and proportionate extent of the soils—Continued

Low-INTExsiTY SurvEY—Continued

Soil

Makaalae silty clay, 7 to 25 percent
slopes
Makaalae extremely stony silty clay, 7
to 25 percent slopes______.__________
Makaalae clay, 7 to 40 percent slopes_ __
Makena loam, stony complex, 3 to 15
percent slopes....__________________
Malama extremely stony muck, 3 to 25
percent slopes_______ . ___________.
Marsh
Naiwa silty clay loam, 3 to 20 percent
slopes. o ____.
Naiwa silty clay loam, 7 to 15 pereent
slopes, severely eroded. _____________
Niulii silty clay loam, 7 to 30 percent
slopes
Niualii silty clay loam, medium textured
variant, 7 to 30 percent slopes___
Oanapuka very stony silt loam, 7 to 25
percent slopes
Osanapuka extremely stony silt loam, 7 to
25 percent slopes_ ________._________
Otelo silty clay, 3 to 15 percent slopes__ _
Oli silt loam, 3 to 10 percent slopes
Oli silt loam, 10 to 30 percent slopes_ __ .
Oli silt loam, 30 to 70 percent slopes_ ___
Olinda loam, 4 to 12 percent slopes__ ___
Olinda loam, 12 to 20 percent slopes__ . _
Olinda loam, 20 to 40 percent slopes__ __
Olokui silty elay loam, 3 to 30 percent
slopes
Opihikao extremely rocky muck, 3 to 25
percent slopes_ . ____________________
Paaiki loam, 6 to 35 percent slopes______
Paaiki loam, 35 to 70 percent slopes.. __ _
Paksala extremely stony sandy clay
loam, 0 to 12 percent slopes___._.___..
Pamoa silty clay, 5 to 20 percent slopes__
Pamoa silty clay, 5 to 20 percent slopes,
eroded
Pamoa stony silty clay, 5 to 20 percent
slopes, eroded
Pane silt loam, 7 to 25 percent slopes____
Papaa clay, 6 to 20 percent slopes__ __._
Papaa clay, 20 to 35 percent slopes__ ___
Papaa clay, 35 to 70 percent slopes
Paumalu-Badiand complex_____________
Puuone sand, 7 to 30 percent slopes_____
Puu Pa very stony silt loam, 7 to 40 per-
cent slopes_.________________________
Tantalus silt loam, 15 to 40 percent
slopes__ __ ___ . ___ . _______ e
Tantalus silt loam, 40 to 70 percent
slopes_ - . o ___
Tantalus silty clay loam, 8 to 15 percent
slopes_ . .
Tantalus silty clay loam, 15 to 40 percent
slopes_ . .
Tropaquepts
Ulupalakua silt loam, 7 to 25 percent
slopes__________ L ____.
Uma loamy coarse sand, 15 to 40 per-
eent slopes__________ . ____________
Uma loamy coarse sand, 40 to 70 percent
slopes
Uma rocky loamy coarse sand, 7 to 25

Kauai

Acres Pereent
TUes2 | L 18
11227 .32

3, 037 . 86
82 .51
733 .20

914 .25

percent slopes______________.___.____|________

Waiakoa extremely stony silty clay loam,
3 to 25 percent slopes, eroded

Oahu

Aeres Percent
T 24"
T 11
TTTese | T .06
233 .06
631 . 16

5, 340 1. 38
264 . 06
919 .23

576 .14
339 .08
488 .12

Maui

Aeres Percent
4, 374 0. 93
2, 054 . 44
570 .12

2, 962 . 63
2, 960 . 63
929 .19
658 .14

5, 720 1. 22

2 251 . 48
372 .07
a3 .04
2, 816 . 60
1, 596 .34
412 .08
T3,248° | .69
4519 98
15, 282 3. 27
BTN .03
1, 986 .42
1,724 .37
2, 631 . 56
936 20

13, 424 2. 88

Molokai
Acres Percent
R9e | .36
925 35
623 .37
288 .17
535 32
1,449 .87
72,8547 153
1, 008 . 6G
841 . D0
S 70 .46
1, 054 .63
1, 087 . 65

Lanai
Acres Percent
52 05
22 02
TTTes3T| T .31
271 30
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TasLE 1.—Approzimate acreage and proportionate extent of the soils—Continued

Low-INTENSITY SURVEY-—Continued

Soil Kauai 3 Ohau Maui Molokai Lanai
A Acres Pereent Acres Percent Acres Percent Acres Percent Acres Pereent
Waiawa cxtremely rocky elay, 30 to 80
percent slopes____ .- 8, 903 3510 10 DU [ESUUIUNS FRUNDUSUUPUN FSPUER O R UUUpUp U P
Total . _ _ e 53, 535 14, 98 | 85, 592 22. 01 |136, 340 29, 05 | 286, 087 15. 38 10, 409 11. 53

RECONNAISSANCE SURVEY

Alakai mucky peat, 0 to 30 pereent slopes_| 6, 646 1 1. 87 319
Amalu peaty silty clay, 3 to 20 percent
SlOPES _ oo
Amalu-Olokui association, 3 to 20 per-
cent slopes_ . oo e
Cinder land_ _ | e 579
Honomanu silty elay, 5 to 25 percent
slopes. .- e
Honomanu-Amalu asseeiation .. ] oo
Hydrandepts-Tropagquods assoeeiation .t |- ooeon]omomoo—-
Lava flows, Aa_ o mre | m oo m o -

Riverwash_ o oo __-- 902 V25 o
Rock land . . _ . o 1,382 .38 | 37,537
Rock outerop - - - oo oo 41, 786 11. 77 7,749
Rough broken land - ___ .. ___. 46, 368 13,06 |_______.
Rough broken and stony land__ |- |eeooaoo |
Rough mountainous land. ... 69, 502 19. 57 | 59, 790
Rubbleland ..~ 925 .26 |~

Sandy alluvial land_______ [EVURURRUUNPDETES RUPRIY AU B
Stony alluvial land_ _____ - S
Stony blown-out land___ ____ . |- SO (RSP
Stony eolluvial land_ - . e

Stony land_ ___ e e 6, 530
Stony steep land_ - |- 8, 064
Tropaquods - - oo oo m e
Tropohumults-Dystrandepts association_ .. |------— 17, 463

Very stony land__ __ . oo |-
Very stony land, eroded_____ . |emmmm |
Waialeale mucky silty clay loam, 30 to

70 percent slopes_ . . ______ 4, 581 L29 ..

5, 684 1.21 | 1,034 62 | e

_______________ 1, 004 60 | e
0,078 | 2ra| |-

1,936 A1 |

10, 186 918 || .
11, 525 O A R N [
9, 030 L3 |

137762 | 2 057 R800( A28 7007 | 7.78
16,244 | 3.48 | 7,241 435 | 5 890 6. 54
14,731 | 3.16 | %061 | 538| 1,045 1. 16
3, 035 85 |

52,122 | 11.18 | 32,960 | 19.80 | 2, 867 3. 18
R A R N B a7 | . 52
4,683 | 1.00 si1 48 216 24

_______________________________ 1,415 L 57
753 45 ||

TObAL oo e 172,002 | 48 45 [138 031

35.66 (224,490 | 48 12 | 91,327 54, 84 | 51, 409 57. 08

ity is about 1.2 inches per foot in the surface layer and
0.9 inch per foot in the substratum. In some places roots
penetrate to a depth of 4 feet or more.

Representative profile: Island of Maui, lat. 20°50"20"
N. and long. 156°25"53"" W.

A11—0 to 2 inches, very dark brown (10YR 2/2} cobbly
sandy loam, very dark grayish brown (10YR 3/2)
when dry; weak, fine, granular structure; soft, very
friable, nonsticky and nonplastic; plentiful very fine
roots; many fine pores; many ash particles, up to 2
millimeters in diameter, that do not break down with
continued rubbing; neutral; clear, smooth boundary.
2 to 3 inches thick.

A12—2 to T inches, very dark grayish-brown (10YR 3/2)
sandy loam, brown (10YR 4/4) when dry; massive;
soft, very friable, nonsticky and nonplastic; plentiful
fine roots; many fine and very fine pores; many ash
particles, up to 2 millimeters in diameter, that do
not break down with continued rubbing; a few thin
layers of yellowish-red (5YR 4/6), slightly decom-
posed, volcanic cinders (0.15 to 1 millimeter) ; mildly
alkaline; clear, wavy boundary. 4 to 8 inches thick.

C1—7 to 14 inches, very dark grayish-brown (10YR 3/2)
sandy loam, brown (10YR 4/3) when dry; massive;
soft, very friable, nonsticky and nonplastic; few very

fine roots; common very fine pores; many ash parti-
cles, up to 2 millimeters in diameter, that do not
break down with continued rubbing; slight effer-
vescence with hydrochloric acid; mildly alkaline;
abrupt, wavy boundary. 5 to 15 inches thick.

1IC2ca—14 to 29 inches, very dark gray (10YR 3/1) coarse

and very coarse sand, gray (10YR 5/1) when dry;
single grain; loose; many ash particles up to 2 milli-
meters in diameter; many pebble-size fragments of
basalt; violent effervescence with hydrochloric acid;
moderately alkaline; clear, wavy boundary. 10 to 18
inches thick.

IIIC3ca—29 to 55 inches, grayish-brown (10YR 6/2) very

coarse sand, gray (10YR 5/1) when dry; single
grain; loose; 40 to 50 percent gravel and cobble-
stones; many volcanic ash particles up to 2 milli-
meters in diameter; strong effervescence with
hydrochloric acid; moderately alkaline.

The content of cobblestones in the A horizon ranges from
5 to 40 percent. In places there are no cobblestones in this
horizon. The A horizon ranges from 10YR to 7.5YR in hue,
from 2 to 3 in value when moist and from 3 to 5 when dry,
and from 1 to 8 in chroma when moist or dry. The C horizon
ig stratified and has textures of sandy loam, coarse sand, and
very coarse sand. In some places a few bands of voleanic ash,
14 to % inch thick, occur in the C horizon.
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This soil is used for sugarcane and pasture. (Capability
classification IVs if irrigated, VIs if nonirrigated ; sugar-
cane group 1; pasture group 1)

Alae cobbly sandy loam, 3 to 7 percent slopes {AcB).—
On this soil, runoff is slow and the erosion hazard is
slight.

This soil is used for sugarcane and pasture. (Capability
classification IVs if irrigated, Vs if nonirrigated ; sugar-
cane group 1; pasture group 1)

Alae sandy loam, 3 to 7 percent slopes (AaB).—This
soil is similar to Alae cobbly sandy loam, 0 to 3 percent
slopes, except that there are no cobblestones on the sur-
face. Runoff is slow, and the erosion hazard is slight.
Included in mapping were small, nearly level areas. In
places there are few to many pebble-size rock fragments
in the surface layer.

Most of this soil is used for sugarcane and pasture. A
small acreage is ugsed for truck crops. (Capability classifi-
cation I'Vs if irrigated, VIs if nonirrigated; sugarcane
group 1; pasture group 1)

Alaeloa Series

This series consists of well-drained soils on uplands on
the islands of Maui, Molokai, and Oahu. These soils
developed in material weathered from basic igneous rock.
They are gently sloping to very steep. Elevations range
from 100 to 1,500 feet. The annual rainfall amounts fo
85 to 60 inches, and it is well distributed throughout the
year. The mean annual soil temperature is 72° F., Alaeloa
soils are geographically associated with Kaneohe, Lolekaa,
Papaa, Waikane, Honolua, and Kahana soils.

These soils are used for pineapple, pasture, wildlife
habitat, homesites, and water supply. Small acreages are
used for truck erops and orchards. The natural vegetation
consists of gnava, Java plum, Christmas berry, Japanese
tea, and hilograss.

Alaeloa silty clay, 15 to 35 percent slopes (AeF).—This
soil occurs on smooth side slopes and toe slopes in the
uplands. Tncluded in mapping were small areas of dark.
brown soils on uplands and wet soils in the drainage-
ways. Also included were small, eroded areas and gently
sloping to moderately sloping areas.

In a representative profile the surface layer is dark
reddish-brown silty clay about 10 inches thick. The sub-
soil, about 48 inches thick, is dark-red and red silty clay
that has subangular blocky structure. The substratum is
soft, weathered basic igneous rock. The soil is medium
acid in the surface layer and strongly acid in the subsoil.

Permeability is moderately rapid. Runoff is medium,
and the erosion hazard is moderate. The available water
capacity is about 1.2 inches per foot in the surface layer
and 1.6 inches per foot in the subsoil. Roots Pbenetrate to
a depth of 5 feet or more in places. Workability is
difficult because of the slope.

Representative profile: Island of Oahu, lat. 21°21750”"
N. and long. 157°44'27"" W.

Ap—0 to 10 inches, dark reddish-brown (5YR 8/3) silty clay,
reddish brown (5YR 4/3) when dry; strong, very
fine and fine, subangular blocky structure; hard, firm,
sticky and plastic; abundant fine and medium roots ;
many very fine roots; many, very fine and fine, inter-

stitial and tubular pores; common wormholes and
worm casts; some dark-red material from B horizon

S0IL SURVEY

mixed by cultivation; slight effervescence with hydro-
gen peroxide; medium acid; abrupt, wavy boundary.
9 to 10 inches thick.

B21t—10 to 18 inches, dark-red (25YR 3/6) silty clay, red
(2.5YR 4/6) when dry; strong, very fine, subangular
blocky structure; hard, friable, sticky and plastic;
abundant fine roots; common, very fine and fine,
tubular pores; few, medium, tubular pores; few
wormholes and worm casts; thin, continuous clay
films on peds; strongly acid; clear, wavy boundary.
6 to 8§ inches thick,

B22t—18 to 29 inches, dark-red (2.5YR 3/6) silty clay, red
(25YR 4/6) when dry; strong, very fine and medium,
subangular blocky structure; hard, friable, sticky
and plastie; abundant very fine roots; few, fine,
tubular pores; thin, continuous clay films on peds;
some films are dark red and some dark brown:
strongly acid; gradual, wavy boundary. 9 to 13 inches
thick,

B23t—29 to 48 inches, coarse pattern of red (10R 5/6,
2.5YR 4/6 and 4/8) silty clay; red (10R 4/6), dark
red (2.5YR 3/6), and dark reddish brown (2.5YR
3/4) when moist; strong, very fine and fine, sub-
angwlar blocky structure; hard, friable, sticky and
plastic; few flne roots; many, very fine, tubular
pores and common, fine, tubular pores; thick, e¢on-
tinuous, dark-red clay films in vertical eracks; coated
ped faces; some granular (sugarlike) material on
peds; few soft rock fragments; strongly acid; elear,
wavy boundary. 18 to 26 inches thick.

B24t—48 to 58 incheg, red (2.5YR 4/6) silty clay, red (25YR
5/6) when dry; strong, very fine and medium, sub-
angular blocky structure; hard, friable, sticky and
plastic; few fine roots ; many, very fine and fine, tubu-
lar pores; thick, continueus clay films on peds; weak
slickensides; many black specks; many soft, highly
weathered rock fragments; strongly acid.

The A horizon ranges from 5YR to 2.5YR in hue, and, when
moist, from 2 to 3 in value and chroma. The B horizon ranges
from 25YR to 10R in hue. It ranges from 2 to 5 in value
when moist or dry and from 4 to 6 in chroma when moist
and 6 to 8 when dry. The Bt horizon ranges from silty clay
to clay loam in texture. Slickensides and organic stains in
the Bt horizon range from few to many. In most places depth
to the soft, highly weathered parent rock ranges from 3 feet
to more than 5 feet. In some places there are stones on the
surface or in the profile or areas of rock outcrop.

This soil is used for pineapple, pasture, truck crops,
orchards, wildlife habitat, and homesites. Small areas
are used for sugarcane. (Capability classification Ve,
nonirrigated ; pineapple group 6; pasture group 6; wood-
land group 5)

Alaeloa silty clay, 3 to 7 percent slopes {AeB).—On
this soil, runoff is slow and the erosion hazard is slight.
Workability is easy. Included in mapping were small,
nearly level areas.

This soil is used for pineapple. A small acreage is used
for pasture and homesites. (Capability classification ITe,
irrigated or nonirrigated; pineapple group 5; pasture
group 6; woodland group 5)

Alaeloa silty clay, 7 to 15 percent slopes [AeC).—On
this soil, runoff is slow to medium and the erosion hazard
1s slight to moderate. Workability is slightly difficult.

This soil is used for pineapple. A small acreage is used
for pasture and homesites. (Capability classification ITTe,
irrigated or nonirrigated; pineapple group 6; pasture
group 6; woodland group 5)

Alaeloa silty elay, 40 to 70 percent slopes (ALF).—In
areas of this soil, the most common slope range is 45 to
58 percent. Runoff is rapid to very rapid, and the erosion
hazard is severe. Included in mapping were small areas
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on slopes of less than 35 percent, stony areas, and rock
outerops.

This soil is used for pasture and wildlife habitat.
(Capability classification VIIe, nonirrigated; pasture
group 6; woodland group 15)

Alaeloa silty clay, 15 to 35 percent slopes, severely
eroded (ALE3).—This soil has a profile like that of Alaeloa
silty clay, 15 to 35 percent slopes, except that much of
the surface layer and, in places, some of the subsoil has
been removed by erosion. Many small included areas have
been eroded to soft, highly weathered rock. Most areas
are nearly free of stones, but some small areas that are
eroded to weathered rock are very stony. Runoff is rapid,
and the erosion hazard is severe.

This soil is used for pasture and wildlife habitat.
(Capability classification VIIe, nonirrigated; pasture
group 6; woodland group 5)

Alaeloa stony silty clay, 15 to 35 percent slopes,
severely eroded (AME3).—This soil has a profile like that
of Alaeloa silty clay, 15 to 35 percent slopes, except that
most of the surface layer and, in places, some of the
subsoil has been removed by erosion. Highly weathered
rock is exposed in many places. There are many stones
and some rock outcrop on the surface. In a few places
there are boulders as much as 4 feet in diameter. Runoff
is rapid, and the erosion hazard is severe.

This soil is used for pasture and wildlife habitat.
(Capability classification VIIe, nonirrigated; pasture
group 6; woodland group 5)

Alaeloa stony silty clay, overwash, 15 to 35 percent
slopes {ANE).—This soil has a profile like that of Alaeloa
silty clay, 15 to 85 percent slopes, except that it has an
overburden of dark-brown stony silty clay, 1 foot to
4 feet thick. Stones and gravel occur throughout the pro-
file. The soil is on toe slopes and in depressions where
fine-textured alluvium has accumulated. The erosion
hazard is severe, and gullies are common. About 10 per-
cent of this soil is nonstony.

This soil is used for pasture and wildlife habitat.
(Capability classification VIe, nonirrigated; pasture
group 6; woodland group 5)

Alakai Series

This series consists of very poorly drained soils on
uplands on the islands of Kauai and Oahu. These soils
formed by the deposition and decomposition of organic
matter over basalt, under wet conditions. They are level
to moderately steep. Elevations range from 3,000 to 5,000
{eet. The annual rainfall amounts to 100 to 450 inches,
There is cloud and fog cover almost daily. The mean
annual soil temperature is 56° ¥. Alakai soils are geo-
graphically associated with Waialeale soils.

These soils are not cultivated, because they are always
wet. They are used for water supply and wildlife habitat.
The natural vegetation consists of ohia lehua, Hawaiian
lobelia, mokihana, puakeawe, treefern, and other rain-
forest vegetation.

Alakai mucky peat, 0 to 30 percent slopes [rAAE).—
This soil occurs on mountaintops and high ridges. In-
cluded in mapping were small areas of hypnum moss
peat. In these areas the water table is at or near the
surface, and the vegetation consists of mosses, scrub ohia,

and puakeawe. Also included was a small area of Alakai
soil mapped at an elevation below 2,000 feet.

In a representative profile the surface layer is very
dusky red mucky peat about 8 inches thick. Below this
is dark reddish-brown, reddish-black, and very dusky
red muck about 24 inches thick. The texture of the sub-
stratum is clay. Some layers are gray, and some are
greenish gray.

Permeability is slow below the muck. Runoff is slow,
and the erosion hazard is slight. Reaction is extremely
acid.

Representative profile: Island of Kauai, lat. 22°0925"
N. and long. 159°35’48"" W.

1--0 to 8 inches, very dusky red (10R 2/2) mucky peat,
reddish black (10R 2/1) when dry; massive; ex-
tremely hard, friable, smeary and nonsticky and
nonplastic; abundant roots; extremely acid; clear,
smooth boundary. 7 to 12 inches thick.

28 to 14 inches, reddish-black (10R 2/1) muck, reddish
black (10R 2/1) when dry; massive; extremely hard,
firm, smeary and slightly sticky and slightly plastic;
abundant roots; extremely acid; clear, smooth bound-
ary. 5 to 9 inches thick.

3—14 to 22 inches, dark reddish-brown (2.5YR 2/4) muck,
reddish black (10R 2/1) when dry; massive; ex-
tremely hard, friable, smeary and slightly sticky and
slightly plastic; abundant roots; extremely acid;
clear, smooth boundary. 6 to 10 inches thick.

4—22 to 32 inches, very dusky red (2.5YR 2/2) muck, black
(N 2/0) when dry; massive; extremely hard, friable,
smeary and slightly sticky and slightly plastic;
abundant roots; extremely aecid; abrupt, smooth
boundary. 6 to 10 inches thick.

IIC1—32 to 38 inches, gray (N 6/0 and 5Y 5/1), brown
{(7.5YR 5/4), and reddish-yellow (7.5YR 6/8) clay;
rubbed (mixed) color is grayish brown (2.5Y 5/2),
gray (2.5Y 6/1) when dry; massive; very hard,
firm, very sticky and very plastic; few very fine and
micro roots; common micro pores; this layer is
capped by 1 to 2 inches of gravelly clay; extremely
acid; clear, smooth boundary. 4 to 8 inches thick.

IIC2—38 to 51 inches, gray (N 6/0) and grayish-brown (2.5Y
5/2) clay, gray (N 6/0 and 5Y 6/1) and light gray
(5Y 7/1) when dry; massive; very hard, firm, very
sticky and very plastic; few very fine roots; common
micro pores; some irregularly shaped pebbles, 14
inch to 2 inches across; extremely acid.

The depth to clay ranges from 18 to 36 inches. In places the
clay rests on an ironstone sheet 14 inch to 4 inches thick.
The organic layers range from 10R to 5YR in hue. The values
are 2 to 3 when moist and 2 when dry. The clay layers are
brown, gray, and greenish gray. They range from 5 to 7 in
value and from 0 to 1 in chroma when moist or dry.

This soil is used for water supply and wildlife hahitat,
(Capability classification VIIw, nonirrigated; woodland
group 16)

Amalu Series

This series consists of poorly drained soils on dissected
uplands on the islands of Maui and Molokai. These soils
developed in organic material and material weathered
from basic igneous rock. They are gently sloping to mod-
erately steep. Elevations range from 2,000 to 5,500 feet.
The annual rainfall amounts to 75 to 400 inches. Fog and
cloud cover are present most days throughout the year.
The mean annual soil temperature is 58° F. Amalu soils
are geographically associated with Honomanu, Kahanui,
and Olokui soils.
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These soils are used for water supply and wildlife
habitat. The natural vegetation consists of clubmoss,
lapalapa, ohelo, ohia, sedges, false staghornfern, and
treefern.

Amalu peaty silty clay, 3 to 20 percent slopes
[rAMD).—This soil is on high ridges and mountaintops. In-
cluded in mapping were small areas of Honomanu and
Olokui soils and of steep gulches.

In a representative profile an organic layer of black
peat, about 8 inches thick, overlies a layer of gray mas-
sive clay about 8 inches thick. The substratum is soft,
weathered basic igneous rock capped by a horizontal
ironstone sheet 14 to 1 inch thick. The soil is extremely
acid above the ironstone layer. ) )

Permeability is restricted by the ironstone sheet, which
is impermeable except for cracks. Runoft is very slow,
and the erogsion hazard is no more than slight. Roots
penetrate to a depth of 8 to 15 inches in places.

Representative profile: Island of Maui, lat. 20°487467"
N. and long. 156°13744”" W.

01—=. inches to 0, black (35YR 2/1) peat; massive; soft, non-
sticky and nonplastic; abundant medinm and coarse
roots; extremely acid; abrupt, wavy boundary. 5 to
15 inches thick.

A2z—0 to 8 inches, gray (10YR 5/1) clay; massive; firm,
sticky, plastic and weakly smeary; abundant roots;
many, fine and medium, tubular pores; common dark-
gray (10YR 4/1) organic stains; extremely acid;
abrupt, smooth boundary. 4 to 15 inches thick.

B2irm—S8 to 814 inches, dark reddish-brown (5YR 2/2) hori-
zontal, laminar ironstone sheet that has a surface
that appears to be troweled; thin coating of
yellowish-red (5YR 4/6) soft material on upper sur-
face. 14 to 1 inch thiek.

C—8%4 to 60 inches -, very dark gray (10YR 3/1) saprolite
that has light-gray (10YR 7/1) and yellowish-red
(BYR 5/6) colors in and adjacent to cracks; breaks
down to smeary silt loam; saprolite has some orig-
inal rock structure; soft plinthite in cracks or coat-
ings around rock cores; few, hard, discontinuous
ironstone sheets, up to 1 inch thick, oriented hori-
zontally and vertically. Many feet thick.

The depth to the ironstone sheet ranges from 8 to 15 inches
below the base of the O1 horizon. The AZ2g horizon ranges
from 10YR to 5Y in hue, from 2 to 5 in value, and from 1 to
2 in chroma. In places a black mucky layer, 1 to 2 inches
thick, occurs between the A2g and B2irm horizons.

This soil is used for water supply and wildlife habitat.
(Capability classification VIIw, nonirrigated; woodland
group 16)

Amalu-Olokuni association, 3 to 20 percent slopes
(rAOD).—This association consists of Amalu peaty silty
clay, 3 to 20 percent slopes, and Olokui silty clay loam,
8 to 30 percent slopes. It is on intermediate uplands in
the eastern part of the island of Molokai. Amalu scils
make up about 60 percent of the association, and Olokui
soils about 40 percent. Amalu soils occupy the depres-
sions and the wetter sites. Included in mapping were
small areas of Kahanui soils and many small, very steep
gulches,

This association is used for water supply and wildlife
habitat. (Amalu part is in capability classification VIIw,
nonirrigated; woodland group 16. Olokui part is in
capability classification VIIIw, nonirrigated; woodland

group 16)

Badland

Badland consists of steep or very steep, nearly barren
land, ordinarily not stony. The soil-forming material is
generally soft or hard saprolite. The annual rainfall
amounts to 22 to 60 inches. Elevations range from nearly
sea level to about 3,000 feet. This land type is mapped
on the island of Kauai and, in addition, as part of soil
complexes on Lanai, Molokal, and Oahu.

Badland (Bll.—This land type occurs on the island of
Kauai. It is steep to very steep and nearly barren. Runoff
is very rapid, and geological erosion is active. Included
in mapping were areas of Kalapa, Lihue, and Makaweli
soils.

This land type is used for water supply and wildlife
habitat. Ironwood trees have been planted in small areas.
(Capability classification VIITe, nonirrigated)

Badland-Mahana complex (8M).—This complex oceurs
on the western side of the island of Kaua. Badland
makes up about 60 percent of the acreage; Mahana silt
loam, 20 to 85 percent slopes, makes up about 40 percent.
Elevations range from 1,500 to 3,000 feet. The annual
rainfall amounts to 30 to 45 mches, Slopes are steep to
very steep.

Most of the Badland part of this complex is barren,
but some areas have been planted to ironwood, silk-oak,
and eucalyptus. The Mahana part is used for pasture and
woodland. (Badland part is in capability classification
VIITe, nonirrigated. Mahana part is in capability clagsifi-
cation Ve, nonirrigated; pasture group 6; woodland

group 5)

Beaches

Beaches (BS) oceur as sandy, gravelly, or cobbly areas on
all the islands in the survey area. They are washed and
rewashed by ocean waves. The beaches consist mainly
of light-colored sands derived from coral and seashells.
A few of the beaches, however, are dark colored because
their sands are from basalt and andesite.

Beaches have no value for farming. Where accessible
and free of cobblestones and stones, they are highly suit-
able for recreational uses and resort development. (Capa-
bility classification VIIIw, nonirrigated)

Blown-out Land

Blown-out land (BW) oceurs mainly on the windswept
northern plateau of the island of Lanai. The slope ranges
from 0 to 15 percent, but included in mapping were areas
adjacent to gulches and hummocks, where the slope is as
much as 40 percent. Elevations range from 1,500 to 1,700
feet. The annual rainfall amounts to 15 to 25 inches.
Strong trade winds are common. Most areas are barren
and are eroded to the compact subsoil or to soft,
weathered rock. The subsoil material is similar to that
of Kanepuu and Lahaina soils. As much as 10 percent
of the area has hummocks or small dunes that are partly
stabilized by dallisgrass, molassesgrass, bermudagrass,
and ilima. Runoff is rapid, and the erosion hazard is
severe.

The main management requirement on this land type
is the provision of vegetative cover to check further loss
of soil material. Test plantings of pineapple have indi-
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cated that Blown-out land is very deficient in zinec, as
well as in major nutrient elements. (Capability classifica-
tion VIIe, nonirrigated)

Cinder Land

Cinder land (rCl) consists of areas of bedded magmatic
ejecta associated with cinder cones. It is a mixture of
cinders, pumice, and ash. These materials are black, red,
vellow, brown, or variegated in color. They have jagged
edges and a glassy appearance and show little or no
evidence of soil development.

Cinder land occurs on the islands of Maui and Oahu.
On Mani, it is mainly at elevations between 8,000 and
10,000 feet, in the IHaleakala National Park. On Oahu,
it is mainly at elevations between 200 and 2,000 feet,
near Mount Tantalus. The annual rainfall amounts to
20 to 30 inches on Maui and 60 to 100 inches on Oahu.

Although Cinder land commonly supports some vege-
tation, it has no value for grazing, because of its loose
nature and poor trafficability. It is used for wildlife
habitat and recreational areas. (Capability classification
VI1Is, nonirrigated)

Colluvial Land

Colluvial land {CO) consists of steep and very steep talus
slopes in windward valleys on the island of Molokai. It
occurs in isolated valleys that are accessible only by long
mountain trails or by boat during the summer months.
It is characterized by a mixture of soil material, gravel,
stones, and boulders moved by gravity and water. The
soll material is very dark brown silty clay loam and
silty clay. The slope generally ranges from 25 to 60 per-
cent, but it is more gentle along valley bottoms. There
are many intermittent streams throughout this area.
Elevations range from sea level to 1,000 feet. The annual
rainfall amounts to 70 to 100 inches.

This land type is used for watershed and for wildlife
habitat. The vegetation consists of dense stands of guava,
kukui, ginger, honohono, hilograss, and associated plants.
(Capability classification V1le, nonirrigated; woodland

group 15)

Coral Outcrop

Coral outcrop (CR) congists of coral or cemented calcare-
ous sand on the island of Oahu. The coral reefs formed
in shallow ocean water during the time the ocean stand
was at a higher level. Small areas of coral outcrop are
exposed on the ocean shore, on the coastal plains, and
at the foot of the uplands. Elevations range from sea
level to approximately 100 feet. The annual rainfall
amounts to 18 to 40 inches. Coral outcrop is geographi-
cally associated with Jaucas, Keaau, and Mokuleia soils.

Coral outcrop makes up about 80 to 90 percent of the
acreage. The remaining 10 to 20 percent consists of a
thin layer of friable, red soil material in cracks, crevices,
and depressions within the coral outerop. This soil mate-
rial is similar to that of the Mamala series.

This land type is used for military installations, quar-
ries, and urban development. Vegetation is sparse. It con-
sists of kiawe, koa haole, and fingergrass. (Capability
classification VIIIs, nonirrigated)

Dune Land

Dune land [Dl) consists of hills and ridges of sand-size
particles drifted and piled by wind. The hills and ridges
are actively shifting or are so recently fixed or stabilized
that no soil horizons have developed. The sand is dom-
inantly from coral and seashells. This miscellaneous land
type occurs in coastal areas on the islands of Maui and
Kauai. Elevations range from nearly sea level to 150
feet, The annual rainfall amounts to 15 to 90 inches.

This land type is used for wildlife habitat and recre-
ational areas and as a source of liming material. Vegeta-
tion is sparse, but ironwood trees, koa haole, tropical
almond, kiawe, and mixed grasses have gained a foothold
in places, (Capability classification VI1le, nonirrigated)

Ewa Series

This series consists of well-drained soils in basins and
on alluvial fans on the islands of Maui and Oahu. These
soils developed in alluvium derived from basic igneous
rock. They are nearly level to moderately sloping. Eleva-
tions range from near sea level to 150 feet. The annual
rai