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Endangered 

Aquatic Invertebrates 

Coldwater Crayfish 
Faxonius eupunctus (formerly 

Orconectes eupunctus) 

The coldwater crayfish has a very 
localized distribution in the Eleven Point 
River system. It is stout, with a blue­
green head and pincers and dark, rust­
brown carapace. It is an imperiled 
species. 

Elephantear 
Elliptio crassidens 

The elephantear is endangered in 
Missouri. In our state, in occurs only in 
the Meramec River. 

Scaleshell 
Potamilus leptodon (Leptodea leptodon) 

Ebonyshell 
Reginaia ebenus (formerly Fusconaia 

ebena) 

At one time the most valuable shell to 
the commercial button industry, the 
ebonyshell is now classified as 
endangered in Missouri. 

Pink Mucket 
Lampsi/is abrupta 

The pink mucket is an endangered 
native mussel that lives in flowing waters 
of large streams among gravel and 
cobble. 

Sheepnose (Bullhead) 
Plethobasus cyphyus 



Birds 

The scaleshell is a rarely seen, 
endangered freshwater mussel. It has a 
thin and delicate shell that is strikingly 
beautiful inside. 

Snuffbox 
Epiob/asma triquetra 

The snuffbox has been classified as 
endangered in Missouri and federally. 

American Bittern 
Botaurus lentiginosus 

The American bittern is a well­
camouflaged, stealthy heron that lives in 
wetlands, lakes, and ponds. In Missouri, 
we usually see it in spring and fall. Listen 
in spring, at predawn or dusk, for its 
distinctive gulping calls. 
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The sheepnose is classified as 
endangered in Missouri and federally. 

Spectaclecase 
Cumberlandia monodonta 

Missouri may have the largest number 
of spectaclecase mussels left in the 
world. These elongated shellfish can live 
for 60 years or more. Endangered in 
Missouri and federally. 

Bachman's Sparrow 
Peucaea aestivalis (formerly Aimophila 

aestival is) 

Bachman's sparrow is a large, ground­
nesting sparrow that lives in dry, 
scrubby areas. It is listed as endangered 
in Missouri, where its historic habitat is 
in decline. 



Fishes 

Greater Prairie-Chicken 
Tympanuchus cupido 

The greater prairie-chicken breeds in 
select grasslands in the spring, filling the 
air with their unusual booming calls. 
With their numbers dwindling, this rare 
bird needs strong conservation support. 

Central Mudminnow 
Umbra limi 

The central mud minnow is is the only 
mud minnow that occurs in our state, 
and it is rare, occurring only in a few 
marshy locations near the Mississippi 
River. Mudminnows are closely related 
to the pikes. 

Northern Harrier 
Circus hudsonius (sometimes called C. 

cyaneus) 

The northern harrier is a hawk of 
wetlands and grasslands. It has long 
wings and tail, a white rump patch, and 
an owl-like facial disk. Males are gray, 
females are brown. The flight pattern is 
distinctive. 

Flathead Chub 
Platygobio gracilis 

The flathead chub is a slender, silvery 
minnow with small eyes, sickle-shaped 
pectoral fins, and wedge-shaped head 
with a pointed snout. Native to 
Missouri's big rivers and their 
tributaries, it is now state endangered. 



Ozark Cavefish 
Amblyopsis rosae 

The Ozark cavefish is small, colorless, 
and blind. It lives only in springs, cave 
streams, and underground waters. It has 
been declared Endangered in our state 
and as Threatened by the U.S. Fish and 
Wildlife Service. 

Crystal Darter 
Crystal/aria asprella 

The crystal darter is Endangered in 
Missouri. Formerly known from many 
river drainages in the east-central and 
southeastern parts of our state, this 
pale, very slender darter apparently now 
lives only in the Gasconade and Black 
rivers. 

Goldstripe Darter 
Etheostoma parvipinne 

The endangered goldstripe darter needs 
small, shallow, shaded, spring-fed 
streams with clear water and a low to 
moderate gradient. It occurs in only a 
few locations in southeastern Missouri. 

Spring Cavefish 
Forbesichthys agassizi 

The spring cavefish is the only cavefish 
in our state that has eyes, however 
small, and whose body is yellowish 
brown or brown; our other cavefishes 
lack eyes entirely and are pale and 
nearly colorless. 

Cypress Minnow 
Hybognathus hayi 

The cypress minnow, like its Bootheel 
swampland habitat, is in danger of 
vanishing from Missouri. On the forward 
part of this fish's side, note the distinct 
cross-hatched pattern made by the dark­
edged scales. 

Grotto Sculpin 
Cottus specus 

The grotto sculpin is a rare fish adapted 
cave conditions. It has recently been 
designated an endangered species 
under the Federal Endangered Species 
Act. It's found only in Perry County, 
Missouri. 



Harlequin Darter 
Etheostoma histrio 

In Missouri, the harlequin darter occurs 
only in our southeastern lowlands, in 
flowing streams and ditches with sandy 
bottoms. It is State Endangered because 
its small numbers and limited range 
make it vulnerable to extirpation. 

Longnose Darter 
Percina nasuta 

The longnose darter is slender, with a 
series of 1 Oto 15 small, indistinct, dark 
blotches or bars along the midside. It is 
endangered in Missouri, today known 
only from the St. Francis River and Lake 
Wappapello. Historically, it occurred in 
the White River. 

Neosho Madtom 
Noturus placidus 

The Neosho madtom is an endangered 
species in Missouri. It is our smallest 
catfish. It lives under rocks in riffles or 
runs in the clear waters of Spring River 
in Jasper County. 

Pallid Sturgeon 

Lake Sturgeon 
Acipenser fulvescens 

The lake sturgeon is Missouri's largest 
sturgeon and is rare and endangered in 
our state. Note its conical (not shovel­
nosed) snout. Despite its name, in 
Missouri this fish is almost always found 
in big rivers, not lakes. 

Mountain Madtom 
Noturus e/eutherus 

The mountain madtom is rare and 
endangered in Missouri. This small 
catfish has been recorded from only a 
few locations in the southeastern 
portion of the state. 

Niangua Darter 
Etheostoma nianguae 

Two small black spots at the base of the 
tail fin distinguish the Niangua darter 
from all other darters in Missouri. 
Known from only a few tributaries of the 
Osage River, this dainty, colorful fish is a 
nationally threatened species. 

Redfin Darter 



Scaphirhynchus a/bus 

The pallid sturgeon is federally and state 
endangered. This rarely found but 
widely distributed bottom dweller lives 
mostly in the Missouri and lower 
Mississippi rivers. 

Sabine Shiner 
Notropis sabinae 

In Missouri, the Sabine shiner is known 
only from a short stretch of the Black 
River in Butler County. This slender, 
silvery minnow has a bluntly rounded 
snout that projects slightly beyond the 
upper lip. 

Taillight Shiner 
Notropis maculatus 

One of the rarest Missouri minnows, the 
taillight shiner is known only from a few 
localities in southeast Missouri, in 
habitats representing the last remnants 
of low-gradient streams and swamps 
once common in that region. 

Land Invertebrates 

American Burying Beetle 

Etheostoma whipplei 

The redfin darter is one of Missouri's 
rarest darters and is endangered in our 
state. It is part of a highly distinctive fish 
community living in the lower Spring 
River and its North Fork, in Jasper and 
Barton counties. 

Swamp Darter 
Etheostoma fusiforme 

Unlike most other darters, the swamp 
darter prefers swamps and sloughs with 
no current at all. Rare in our state, it's 
found only in a few southeast Missouri 
locations. 

Topeka Shiner 
Notropis topeka 

Found in only a few Missouri streams, 
the Topeka shiner is an endangered 
native minnow that has declined 
dramatically because of environmental 
pollution, siltation, and loss or alteration 
of habitat. 

Hine's Emerald 



Mammals 

Nicrophorus americanus 

The American burying beetle is 
endangered statewide and threatened 
nationally. Restoration efforts are under 
way. This brightly patterned beetle 
specializes in cleaning carrion from the 
landscape, burying dead mice, birds, and 
other creatures. 

Gray Myotis (Gray Bat) 
Myotis grisescens 

Gray myotises are difficult to distinguish 
from other mouse-eared bats. A key 
identifying feature of the gray myotis is 
that its wing is attached to the ankle and 
not at the base of the toes. It's an 
endangered species. 

Somatoch/ora hineana 

The Hine's emerald dragonfly is a 
federally endangered species. It has a 
dark emerald-green thorax and two 
yellow stripes on its sides. It lives in 
calcareous spring-fed marshes and 
sedge meadows overlaying dolomite 
bedrock. 

Gray Wolf 
Canis lupus 

The gray wolf originally ranged 
throughout Missouri, but with 
settlement the species was gradually 
exterminated. While there is no evidence 
of a breeding population in the state, 
wolves are listed as a protected species 
in Missouri, and they occasionally 
wander into Missouri from northern 
states. 



Indiana Myotis (Indiana Bat) 
Myotis soda/is 

The Indiana myotis, or Indiana bat, 
summers along streams and rivers in 
north Missouri, raising its young under 
the bark of certain trees. It is an 
endangered species. 

Reptiles and Amphibians 

Blanding's Turtle 
Emydoidea blandingii 

Blanding's turtle has an oval, moderately 
high-domed upper shell and a long head 
and neck. This turtle is endangered in 
Missouri and occurs only in the extreme 
northern corners of the state. 

Mississippi Green Watersnake 
Nerodia cyclopion 

The Mississippi green watersnake is a 
medium-sized, heavy-bodied, dark­
colored semiaquatic snake that was 
once somewhat common in 

Plains Spotted Skunk 
Spiloga/e interrupta (formerly Spiloga/e 

putorius interrupta) 

Of the two species of skunks in Missouri, 
the spotted skunk is smaller, less 
common, and lesser known. Populations 
are scattered and rare. It is a species of 
conservation concern in Missouri. 

Eastern Hellbender 
Cryptobranchus alleganiensis 

alleganiensis 

The eastern hellbender is a large, 
entirely aquatic salamander with a wide, 
flat head, small, lidless eyes, and soft 
folds of skin on the sides. In Missouri, it 
occurs in the northern Ozark highlands 
in spring-fed rivers that drain north into 
the Missouri and Meramec river 
drainages. 

Ozark Hellbender 
Cryptobranchus alleganiensis bishopi 

The eastern hellbender is a large, 
entirely aquatic salamander with a wide, 
flat head, small, lidless eyes, and soft 
folds of skin on the sides. In Missouri, it 
occurs only in the southern Ozark 



southeastern Missouri. It probably no 
longer occurs in our state at all. 

Prairie Massasauga 
Sistrurus tergeminus tergeminus 

The prairie massasauga is a medium­
sized rattlesnake associated with 
bottomland prairie habitats in north­
central and northwestern Missouri. This 
endangered species is shy, reclusive, 
and nonaggressive. 

Yellow Mud Turtle 
Kinosternon f/avescens 

The yellow mud turtle is a small, 
uniformly colored, semiaquatic turtle 
restricted to certain counties in west­
central, northeastern, and southwestern 
Missouri. It is an endangered species in 
our state. 

Trees, Shrubs and Woody Vines 

Pond berry 
Lindera melissifolia 

Pond berry is a colony-forming shrub 
that grows in swampy depressions in 
lowland forests. It is an Endangered 

Highlands in spring-fed sections of the 
Black River system and North Fork of the 
White River system. 

Western Chicken Turtle 
Deirochelys reticularia miaria 

The western chicken turtle is a small to 
medium-sized turtle with an oval shell 
and extremely long neck. It is 
endangered in Missouri, occurring only 
in the Mississippi Lowlands in the 
extreme southeastern part of the state. 

Red-Berried Elderberry 
Sambucus pubens 

Red-berried elderberry reaches 24 feet 
in height and does not form colonies. Its 
white flowers, and later, red berries, are 



species. In Missouri, only one population 
occurs, in southern Ripley County. 

Wildflowers, Grasses and Other Nonwoody Plants 

Decurrent False Aster 
Boltonia decurrens 

A big river floodplain species, decurrent 
false aster has declined as wetlands 
have been drained and converted to 
agricultural crop production. 

Mead's Milkweed 
Asc/epias meadii 

Mead's milkweed, an endangered 
wildflower, once flourished in the 
tallgrass prairies of the midwestern 
United States, including most of 
Missouri. 
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in pyramidal clusters. In Missouri, it's 
known only from Marion County. 

Geocarpon (Earth Fruit; Tiny 

Tim) 
Geocarpon minimum (syn. Mononeuria 

minima) 

Geocarpon is a tiny, inconspicuous plant 
found almost exclusively on sandstone 
glade outcrops. Extremely rare, it is a 
species of conservation concern. It is 
related to carnations! 
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Endangered 

Wildflowers, Grasses and Other Nonwoody Plants 

Missouri Bladderpod 
Physaria filiformis (formerly Lesquerella 

filiformis) 

Missouri bladderpod is a small, yellow­

flowered member of the mustard family 

that is found only in southwest Missouri. 

It gets its name from the spherical fruits 

or "bladders" that contain seeds. 

Western Prairie Fringed 

Orchid 
Platanthera praeclara 

Western prairie fringed orchid is 

endangered and known only from a few 

northwestern locations in our state. 

Learn about this showy native wildflower 

of Missouri's western prairies, and why 

it's so important to preserve our 

remaining tallgrass prairies. 

Running Buffalo Clover 
Trifolium stoloniferum 

Running buffalo clover spreads by 

sending out long, creeping runners. Now 

endangered, this native perennial once 

flourished along streams and buffalo 

trails throughout the grasslands of the 

eastern and central United States. 

Virginia Sneezeweed 
He/enium virginicum 

Virginia sneezeweed is the rarest of 

Missouri's four sneezeweeds. A state 

endangered and federally threatened 

species, it occurs in about 60 sites in our 

southern Ozark counties, primarily in 

boggy, sinkhole pond habitats. 
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United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

In Reply Refer To: 

Project Code: 2025-0077062 

Project Name: Osage 

Missouri Ecological Services Field Office 

101 Park Deville Drive 

Suite A 

Columbia, MO 65203-0057 

Phone: (573) 234-2132 Fax: (573) 234-2181 

04/01/2025 18:48:00 UTC 

Subject: List of threatened and endangered species that may occur in your proposed project 

location or may be affected by your proposed project 

To Whom It May Concern: 

The enclosed species list identifies threatened, endangered, proposed and candidate species, as 

well as proposed and final designated critical habitat, that may occur within the boundary of your 

proposed project and/or may be affected by your proposed project. The species list fulfills the 

requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the 

Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.). 

Threatened and Endangered Species 

The enclosed species list identifies threatened, endangered, proposed and candidate species, as 

well as proposed and final designated critical habitat, that may occur within the boundary of your 

proposed project and may be affected by your proposed project. The species list fulfills the 

requirement for obtaining a Technical Assistance Letter from the U.S. Fish and Wildlife Service 

(Service) under section 7( c) of the Endangered Species Act (Act) of 1973, as amended (16 

U.S.C. 1531 et seq.). 

New information based on updated surveys, changes in the abundance and distribution of 

species, changed habitat conditions, or other factors could change this list. Note that under 50 

CFR 402.12(e) of the regulations implementing section 7 of the Act, the accuracy of this 

species list should be verified after 90 days. The Service recommends that verification be 

completed by visiting the IPaC website at regular intervals during project planning and 

implementation for updates to species lists and information. An updated list may be requested 

through the IPaC system by completing the same process used to receive the enclosed list. 

Consultation Technical Assistance 

Refer to the Midwest Region S7 Technical Assistance website for step-by-step instructions for 

making species determinations and for specific guidance on the following types of projects: 
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projects in developed areas, HUD, pipelines, buried utilities, telecommunications, and requests 

for a Conditional Letter of Map Revision (CLOMR) from FEMA. 

Federally Listed Bat Species 

Indiana bats, gray bats, and northern long-eared bats occur throughout Missouri and the 

information below may help in determining if your project may affect these species. 

Gray bats - Gray bats roost in caves or mines year-round and use water features and forested 

riparian corridors for foraging and travel. If your project will impact caves, mines, associated 

riparian areas, or will involve tree removal around these features - particularly within stream 

corridors, riparian areas, or associated upland woodlots -gray bats could be affected. 

Indiana and northern long-eared bats - These species hibernate in caves or mines only during the 

winter. In Missouri the hibernation season is considered to be November 1 to March 31. During 

the active season in Missouri (April 1 to October 31) they roost in forest and woodland habitats. 

Suitable summer habitat for Indiana bats and northern long-eared bats consists of a wide variety 

of forested/wooded habitats where they roost, forage, and travel and may also include some 

adjacent and interspersed non-forested habitats such as emergent wetlands and adjacent edges of 

agricultural fields, old fields and pastures. This includes forests and woodlots containing 

potential roosts (i.e., live trees and/or snags �5 inches diameter at breast height (dbh) for Indiana 

bat, and �3 inches dbh for northern long-eared bat, that have exfoliating bark, cracks, crevices, 

and/or hollows), as well as linear features such as fencerows, riparian forests, and other wooded 

corridors. These wooded areas may be dense or loose aggregates of trees with variable amounts 

of canopy closure. Tree species often include, but are not limited to, shellbark or shagbark 

hickory, white oak, cottonwood, and maple. Individual trees may be considered suitable habitat 

when they exhibit the characteristics of a potential roost tree and are located within 1,000 feet 

(305 meters) of other forested/wooded habitat. Northern long-eared bats have also been observed 

roosting in human-made structures, such as buildings, barns, bridges, and bat houses; therefore, 

these structures should also be considered potential summer habitat and evaluated for use by 

bats. If your project will impact caves or mines or will involve clearing forest or woodland 

habitat containing suitable roosting habitat, Indiana bats or northern long-eared bats could be 

affected. 

Examples of unsuitable habitat include: 

■ Individual trees that are greater than 1,000 feet from forested or wooded areas; 

■ Trees found in highly-developed urban areas ( e.g., street trees, downtown areas); 

■ A pure stand of less than 3-inch dbh trees that are not mixed with larger trees; and 

■ A stand of eastern red cedar shrubby vegetation with no potential roost trees. 

Using the IPaC Official Species List to Make No Effect and May Affect Determinations for 

Listed Species 

1. If IPaC returns a result of "There are no listed species found within the vicinity of the 

project," then project proponents can conclude the proposed activities will have no effect 

on any federally listed species under Service jurisdiction. Concurrence from the Service is 

not required for No Effect determinations. No further consultation or coordination is 

required. Attach this letter to the dated IPaC species list report for your records. An 

example "No Effect" document also can be found on the S7 Technical Assistance website. 
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2. If IPaC returns one or more federally listed, proposed, or candidate species as potentially 

present in the action area of the proposed project - other than bats (see #3 below) - then 

project proponents can conclude the proposed activities may affect those species. For 

assistance in determining if suitable habitat for listed, candidate, or proposed species 

occurs within your project area or if species may be affected by project activities, you can 

obtain Life History Information for Listed and Candidate Species through the Species 

website. 

3. If IPac returns a result that one or more federally listed bat species (Indiana bat, northern 

long-eared bat, or gray bat) are potentially present in the action area of the proposed 

project, project proponents can conclude the proposed activities may affect these bat 

species IF one or more of the following activities are proposed: 

a. Clearing or disturbing suitable roosting habitat, as defined above, at any time of 

year; 

b. Any activity in or near the entrance to a cave or mine; 

c. Mining, deep excavation, or underground work within 0.25 miles of a cave or mine; 

d. Construction of one or more wind turbines; or 

e. Demolition or reconstruction of human-made structures that are known to be used 

by bats based on observations of roosting bats, bats emerging at dusk, or guano 

deposits or stains. 

If none of the above activities are proposed, project proponents can conclude the proposed 

activities will have no effect on listed bat species. Concurrence from the Service is not required 

for No Effect determinations. No further consultation or coordination is required. Attach this 

letter to the dated IPaC species list report for your records. An example "No Effect" document 

also can be found on the S 7 Technical Assistance website. 

If any of the above activities are proposed in areas where one or more bat species may be 

present, project proponents can conclude the proposed activities may affect one or more bat 

species. We recommend coordinating with the Service as early as possible during project 

planning. If your project will involve removal of over 5 acres of suitable forest or woodland 

habitat, we recommend you complete a Summer Habitat Assessment prior to contacting our 

office to expedite the consultation process. The Summer Habitat Assessment Form is available in 

Appendix A of the most recent version of the Range-wide Indiana Bat Summer Survey 

Guidelines. 

Other 'Irust Resources and Activities 

Bald and Golden Eagles - Although the bald eagle has been removed from the endangered 

species list, this species and the golden eagle are protected by the Bald and Golden Eagle Act and 

the Migratory Bird Treaty Act. Should bald or golden eagles occur within or near the project area 

please contact our office for further coordination. For communication and wind energy projects, 

please refer to additional guidelines below. 

Migratory Birds - The Migratory Bird Treaty Act (MBTA) prohibits the taking, killing, 

possession, transportation, and importation of migratory birds, their eggs, parts, and nests, except 

when specifically authorized by the Service. The Service has the responsibility under the MBTA 
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to proactively prevent the mortality of migratory birds whenever possible and we encourage 

implementation of recommendations that minimize potential impacts to migratory birds. Such 

measures include clearing forested habitat outside the nesting season (generally March 1 to 

August 31) or conducting nest surveys prior to clearing to avoid injury to eggs or nestlings. 

Communication Towers - Construction of new communications towers (including radio, 

television, cellular, and microwave) creates a potentially significant impact on migratory birds, 

especially some 350 species of night-migrating birds. However, the Service has developed 

voluntary guidelines for minimizing impacts. 

Transmission Lines - Migratory birds, especially large species with long wingspans, heavy 

bodies, and poor maneuverability can also collide with power lines. In addition, mortality can 

occur when birds, particularly hawks, eagles, kites, falcons, and owls, attempt to perch on 

uninsulated or unguarded power poles. To minimize these risks, please refer to guidelines 

developed by the Avian Power Line Interaction Committee and the Service. Implementation of 

these measures is especially important along sections of lines adjacent to wetlands or other areas 

that support large numbers of raptors and migratory birds. 

Wind Energy - To minimize impacts to migratory birds and bats, wind energy projects should 

follow the Service's Wind Energy Guidelines. In addition, please refer to the Service's Eagle 

Conservation Plan Guidance. which provides guidance for conserving bald and golden eagles in 

the course of siting. constructing. and operating wind energy facilities. 

Next Steps 

Should you determine that project activities may affect any federally listed species or trust 

resources described herein, please contact our office for further coordination. Letters with 

requests for consultation or correspondence about your project should include the Consultation 

Tracking Number in the header. Electronic submission is preferred. 

If you have not already done so, please contact the Missouri Department of Conservation (Policy 

Coordination, P. 0. Box 180, Jefferson City, MO 65102) for information concerning Missouri 

Natural Communities and Species of Conservation Concern. 

We appreciate your concern for threatened and endangered species. Please feel free to contact 

our office with questions or for additional information. 

John Weber 

Attachment( s ): 

■ Official Species List 
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OFFICIAL SPECIES LIST 
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 

requirement for Federal agencies to "request of the Secretary of the Interior information whether 

any species which is listed or proposed to be listed may be present in the area of a proposed 

action". 

This species list is provided by: 

Missouri Ecological Services Field Office 

101 Park Deville Drive 

Suite A 

Columbia, MO 65203-0057 

(573) 234-2132 
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PROJECT SUMMARY 

Project Code: 

Project Name: 

Project Type: 

Project Description: 

Project Location: 

2025-0077062 

Osage 

Commercial Development 

Commercial 

The approximate location of the project can be viewed in Google Maps: https:// 

www.google.com/maps/@38.17909185,-92.61487353059519,14z 

Counties: Miller County, Missouri 
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ENDANGERED SPECIES ACT SPECIES 

There is a total of 8 threatened, endangered, or candidate species on this species list. 

Species on this list should be considered in an effects analysis for your project and could include 

species that exist in another geographic area. For example, certain fish may appear on the species 

list because a project could affect downstream species. 

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 

Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the 

Department of Commerce. 

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 

within your project area under this office's jurisdiction. Please contact the designated FWS office 

if you have questions. 

1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 

office of the National Oceanic and Atmospheric Administration within the Department of 

Commerce. 
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MAMMALS 

NAME 

Gray Bat Myotis grisescens 
No critical habitat has been designated for this species. 

Species profile: https://ecos.fws.gov/ecp/species/6329 

Indiana Bat Myotis sodalis 
There is final critical habitat for this species. Your location does not overlap the critical habitat. 

Species profile: https://ecos.fws.gov/ecp/species/5949 

General project design guidelines: 

https://ipac.ecosphere.fws.gov/project/Y2JNOLEKSRCJXM7YTHH2SK2MEM/ 

documents/generated/7280.pdf 

Northern Long-eared Bat Myotis septentrionalis 
No critical habitat has been designated for this species. 

Species profile: https://ecos.fws.gov/ecp/species/9045 

General project design guidelines: 

https://ipac.ecosphere.fws.gov/project/Y2JNOLEKSRCJXM7YTHH2SK2MEM/ 

documents/generated/7280.pdf 

Tricolored Bat Perimyotis subflavus 
No critical habitat has been designated for this species. 

Species profile: https://ecos.fws.gov/ecp/species/10515 

CLAMS 

NAME 

Pink Mucket (pearlymussel) Lampsilis abrupta 
No critical habitat has been designated for this species. 

Species profile: https://ecos.fws.gov/ecp/species/7829 

Scaleshell Mussel Leptodea leptodon 
No critical habitat has been designated for this species. 

Species profile: https://ecos.fws.gov/ecp/species/5881 

Spectaclecase (mussel) Cumberlandia monodonta 
There is proposed critical habitat for this species. Your location does not overlap the critical 

habitat. 

Species profile: https://ecos.fws.gov/ecp/species/7867 

INSECTS 

NAME 

Monarch Butterfly Danaus plexippus 
There is proposed critical habitat for this species. Your location does not overlap the critical 

habitat. 

Species profile: https://ecos.fws.gov/ecp/species/97 43 

STATUS 

Endangered 

Endangered 

Endangered 

Proposed 

Endangered 

STATUS 

Endangered 

Endangered 

Endangered 

STATUS 

Proposed 

Threatened 
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CRITICAL HABITATS 
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 

JURISDICTION. 

YOU ARE STILL REQUIRED TO DETERMINE IF YOUR PROJECT(S) MAY HAVE EFFECTS ON ALL 

ABOVE LISTED SPECIES.  
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Preface 

Soi l  su rveys conta in information that affects land use plann ing i n  survey areas. 
They h igh l ight soi l l im itations that affect various land uses and provide information 
about the properties of the soils in  the survey areas. Soil su rveys are designed for 
many d ifferent users, includ ing farmers, ranchers ,  foresters, agronomists, u rban 
planners ,  commun ity officials, eng ineers ,  developers, bu i lders ,  and home buyers. 
Also, conservation ists , teachers ,  students ,  and special ists i n  recreation ,  waste 
d isposal ,  and pol lution control can use the surveys to help them understand , 
protect, or enhance the environment. 

Various land use regu lations of Federa l ,  State , and local governments may impose 
special restrictions on land use or land treatment. Soi l  su rveys identify soi l 
properties that are used i n  making various land use or land treatment decisions. 
The information is i ntended to help the land users identify and reduce the effects of 
soi l l im itations on various land uses. The landowner or user is responsible for 
identifying and comply ing with existi ng laws and regu lations. 

Although soi l su rvey information can be used for general farm , local ,  and wider area 
plann ing ,  onsite investigation is needed to supplement th is information in some 
cases. Examples i nclude soi l qual ity assessments (http ://www. n rcs. usda.gov/wps/ 
portal/n rcs/main/soi ls/health/) and certai n  conservation and eng ineering 
appl ications. For more detai led information ,  contact your local USDA Service Center 
(https://offices.sc.egov. usda.gov/locator/app?agency=nrcs) or your N RCS State Soi l  
Scientist (http://www. n rcs. usda.gov/wps/portal/n rcs/detai l/soi ls/contactus/? 
cid=nrcs1 42p2_053951 ) .  

Great d ifferences in  so i l  properties can occur with i n  short d istances. Some soi ls are 
seasonal ly wet or subject to flood ing .  Some are too unstable to be used as a 
foundation for bu i ld ings or roads. Clayey or wet soi ls are poorly suited to use as 
septic tank  absorption fields. A h igh water table makes a soi l poorly suited to 
basements or underground instal lations. 

The National Cooperative Soi l  Survey is a joint effort of the Un ited States 
Department of Agricu ltu re and other Federal agencies, State agencies includ ing the 
Agricu ltu ral Experiment Stations, and local agencies. The Natural Resou rces 
Conservation Service (N RCS) has leadersh ip for the Federal part of the National 
Cooperative Soi l  Survey. 

Information about soi ls is updated period ical ly. Updated information is avai lable 
th rough the N RCS Web Soi l  Survey, the site for official soi l su rvey information .  

The U.S .  Department of Agricu ltu re (USDA) proh ibits d iscrim ination i n  a l l  its 
prog rams and activities on the basis of race, color, national orig i n ,  age, d isabi l ity, 
and where appl icable, sex, marital status, fami l ial status, parental status, rel ig ion ,  
sexual orientation ,  genetic information ,  pol itical bel iefs , reprisa l ,  or because al l  or a 
part of an ind ividual 's income is derived from any publ ic assistance prog ram. (Not 
al l  proh ibited bases apply to al l  programs. ) Persons with d isab i l ities who requ i re 
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alternative means for commun ication of program information (Brai l le ,  large print, 
aud iotape, etc. ) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD) . To fi le a complaint of d iscrim ination , write to USDA, D i rector, Office of 
Civi l  Rights ,  1 400 I ndependence Avenue,  S .W.,  wash ington ,  D .C .  20250-94 1 0  or 
cal l  (800) 795-3272 (voice) or (202) 720-6382 (TDD) .  USDA is an equal opportun i ty 
provider and employer. 
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How Soi l  Su rveys Are Made 

Soi l  su rveys are made to provide information about the soi ls and miscel laneous 
areas in  a specific area. They include a description of the soi ls and miscel laneous 
areas and the i r  location on the landscape and tables that show soi l  properties and 
l imitations affecting various uses. Soi l  scientists observed the steepness, length , 
and shape of the slopes; the general pattern of d rainage; the kinds of crops and 
native plants ;  and the ki nds of bed rock. They observed and described many soi l  
profi les. A soi l  profi le is the sequence of natu ral layers ,  or horizons, i n  a soi l .  The 
profi le extends from the surface down into the unconsol idated material i n  which the 
soi l formed or from the su rface down to bedrock. The unconsol idated material is 
devoid of roots and other l iving organ isms and has not been changed by other 
biolog ical activity. 

Cu rrently, soi ls are mapped accord ing to the boundaries of major land resou rce 
areas (MLRAs) .  MLRAs are geograph ically associated land resou rce un its that 
share common characteristics related to physiog raphy, geology, cl imate, water 
resources, soi ls ,  b iolog ical resources, and land uses (USDA, 2006). Soi l  su rvey 
areas typically consist of parts of one or more MLRA. 

The soi ls and miscel laneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, rel ief, cl imate, and natu ral vegetation of the 
area. Each kind of soi l and miscel laneous area is associated with a particular ki nd 
of landform or with a segment of the landform. By observing the soi ls and 
miscel laneous areas in  the su rvey area and relati ng the i r  position to specific 
segments of the landform, a soil scientist develops a concept, or model ,  of how they 
were formed . Thus, du ring mapping ,  th is model enables the soil scientist to pred ict 
with a considerable degree of accu racy the kind of soi l or miscel laneous area at a 
specific location on the landscape. 

Common ly, i nd iv idual soi ls on the landscape merge into one another as their 
characteristics gradual ly change. To construct an accurate soi l map, however, soi l 
scientists must determine the boundaries between the soi ls. They can observe on ly 
a l im ited number of soi l  profi les. Nevertheless, these observations, supplemented 
by an understand ing of the soil-vegetation-landscape relationsh ip ,  are sufficient to 
verify pred ictions of the kinds of soi l in an area and to determine the boundaries. 

Soi l  scientists recorded the characteristics of the soi l profi les that they stud ied . They 
noted soi l  color, textu re ,  size and shape of soi l agg regates, kind and amount of rock 
fragments ,  d istri bution of plant roots , reaction ,  and other featu res that enable them 
to identify soils. After describ ing the soils in  the su rvey area and determin ing the i r  
properties, the so i l  scientists assigned the so i ls to taxonomic classes (un its) . 
Taxonomic classes are concepts. Each taxonomic class has a set of soi l 
characteristics with precisely defined l im its. The classes are used as a basis for 
comparison to classify soi ls systematical ly. Soi l  taxonomy, the system of taxonomic 
classification used i n  the Un ited States, is based main ly on the kind and character 
of soi l  properties and the arrangement of horizons with i n  the profi le. After the soi l  
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scientists classified and named the soi ls in the su rvey area, they compared the 
ind ividual soi ls with s imi lar soi ls in the same taxonomic class in other areas so that 
they could confi rm data and assemble add itional data based on experience and 
research . 

The objective of soi l mapping is not to del ineate pure map un it components; the 
objective is to separate the landscape i nto landforms or landform segments that 
have s imi lar use and management requ i rements.  Each map un it is defi ned by a 
un ique combination of soi l components and/or miscel laneous areas in pred ictable 
proportions. Some components may be h igh ly contrasting to the other components 
of the map un it. The presence of minor components i n  a map un it in no way 
d im in ishes the usefu lness or accuracy of the data. The del i neation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If i ntensive use of smal l areas is p lanned ,  onsite 
investigation is needed to define and locate the soi ls and miscel laneous areas. 

Soil scientists make many field observations in the process of producing a soi l map. 
The frequency of observation is dependent upon several factors , includ ing scale of 
mapping ,  intensity of mapp ing ,  design of map un its ,  complexity of the landscape, 
and experience of the soi l  scientist. Observations are made to test and refine the 
soi l- landscape model and pred ictions and to verify the classification of the soi ls at 
specific locations. Once the soi l- landscape model is refined ,  a sign ificantly smaller 
number of measurements of ind iv idual soi l  properties are made and recorded . 
These measu rements may include field measurements ,  such as those for color, 
depth to bedrock, and texture ,  and laboratory measurements, such as those for 
content of sand ,  si lt, clay, salt, and other components. Properties of each soi l 
typical ly vary from one point to another across the landscape. 

Observations for map un it components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Di rect 
measurements do not exist for every property presented for every map un it 
component. Values for some properties are estimated from combinations of other 
properties. 

Wh i le a soi l su rvey is in prog ress, samples of some of the soi ls in the area general ly 
are col lected for laboratory analyses and for eng i neeri ng tests. Soi l  scientists 
interpret the data from these analyses and tests as wel l  as the field-observed 
characteristics and the soi l  properties to determine the expected behavior of the 
soi ls under d ifferent uses. In terpretations for all of the soi ls are field tested th rough 
observation of the so i ls i n  d ifferent uses and under d ifferent levels of management. 
Some interpretations are mod ified to fit local cond itions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information ,  production records, and field experience of 
special ists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soi l .  

Pred ictions about soi l behavior are based not on ly on soi l properties bu t  also on 
such variables as cl imate and biological activity. Soi l  cond it ions are pred ictable over 
long periods of t ime, but they are not pred ictable from year to year. For example, 
soi l scientists can pred ict with a fai rly h igh degree of accu racy that a g iven soi l wi l l  
have a h igh water table with in  certai n  depths i n  most years ,  but they cannot pred ict 
that a h igh water table wi l l  always be at a specific level i n  the soi l on a specific date. 

After soil scientists located and identified the s ign ificant natu ral bod ies of soi l  in the 
survey area, they d rew the boundaries of these bod ies on aerial photographs and 
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identified each as a specific map un it. Aerial photographs show trees, bu i ld ings ,  
fields, roads, and rivers, al l  of which help in  locating boundaries accurately. 
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Soi l  Map 

The soi l  map section i ncludes the soi l map for the defined area of interest, a l ist of 
soi l map un its on the map and extent of each map un it, and cartographic symbols 
d isplayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soi l map un it. 
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MAP INFORMATION 

The so i l  surveys that comprise your  AOI were mapped at 
1 :24,000. 

Warning :  Soi l Map may not be valid at this scale. 

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detai l  of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale. 

Please rely on the bar scale on each map sheet for map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: 
Coord inate System: Web Mercator (EPSG:3857) 

Maps from the Web Soil Survey are based on the Web Mercator 
projection ,  wh ich preserves d i rection and shape but distorts 
d istance and area. A projection that preserves area, such as the 
Albers equal-area conic projection ,  should be used if more 
accurate calculations of distance or area are requ i red . 

This product is generated from the USDA-NRCS certified data as 
of the version date(s) l isted below. 

Soi l Survey Area: Mi l ler County, Missouri 
Survey Area Data : Version 29, Aug 27, 2024 

Soil map un its are labeled (as space allows) for map scales 
1 :50,000 or larger. 

Date(s) aerial images were photographed : Ju l  1 1 ,  2020--Nov 

1 2 , 2020 

The orthophoto or other base map on which the soil l ines were 
compi led and dig itized probably d iffers from the background 
imagery d isplayed on these maps. As a result, some minor 
sh ifting of map un it boundaries may be evident. 
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Map Un it Legend 

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI 

73042 Niangua-Bard ley complex, 1 5  to 6.3 
50 percent slopes, extremely 
stony 

73047 Bardley-Moko complex, 3 to 1 5  3 . 1  
percent slopes, extremely 
stony 

73048 Rueter gravelly si lt loam, 3 to 8 9.9 
percent slopes 

73089 Rueter very gravelly si lt loam, 8.2 
1 5  to 35 percent slopes, very 
stony 

Totals for Area of Interest 27.6 

Map Un it Descriptions 

The map un its del ineated o n  the detai led soi l maps in  a soi l su rvey represent the 
soi ls or miscel laneous areas in  the su rvey area. The map un it descriptions, along 
with the maps, can be used to determine the composition and properties of a un it. 

A map un it del i neation on a soil map represents an area dominated by one or more 
major ki nds of soi l  or miscel laneous areas. A map un it is identified and named 
accord ing to the taxonomic classification of the dominant soi ls. With in  a taxonomic 
class there are precisely defi ned l imits for the properties of the soi ls .  On the 
landscape, however, the soi ls are natu ral phenomena, and they have the 
characteristic variabi l ity of al l  natu ral phenomena. Thus, the range of some 
observed properties may extend beyond the l im its defined for a taxonomic class. 
Areas of soi ls of a s ing le taxonomic class rarely, if ever, can be mapped without 
includ ing areas of other taxonomic classes. Consequently, every map un it is made 
up  of the soi ls or miscel laneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soi ls .  

Most minor soi ls have properties s imi lar to those of the dominant soi l or soi ls in  the 
map un it, and thus they do not affect use and management. These are called 
noncontrasti ng ,  or s imi lar, components. They may or may not be mentioned in  a 
particu lar map un it description .  Other minor components ,  however, have properties 
and behavioral characteristics d ivergent enough to affect use or to requ i re d ifferent 
management. These are cal led contrasti ng ,  or d issim i lar, components. They 
general ly are in  small areas and could not be mapped separately because of the 
scale used . Some small areas of strongly contrasting soi ls or miscel laneous areas 
are identified by a special symbol on the maps. If included in the database for a 
g iven area, the contrasting minor components are identified in the map un it 
descriptions along with some characteristics of each . A few areas of minor 
components may not have been observed , and consequently they are not 
mentioned in the descriptions, especial ly where the pattern was so complex that it 
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was impractical to make enough observations to identify al l  the soi ls and 
miscel laneous areas on the landscape. 

The presence of minor components in  a map un it i n  no way d im in ishes the 
usefu lness or accu racy of the data.  The objective of mapping is not to del ineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have s imi lar use and management requ i rements. The 
del i neation of such segments on the map provides sufficient information for the 
development of resource plans. If i ntensive use of small areas is p lanned ,  however, 
onsite i nvestigation is needed to define and locate the soi ls and miscel laneous 
areas. 

An identifying symbol precedes the map un it name in  the map un it descriptions. 
Each description i ncludes general facts about the un it and g ives important soi l  
properties and qual ities. 

Soils that have profi les that are almost a l ike make up a soi/ series. Except for 
d ifferences in texture of the su rface layer, a l l  the soi ls of a series have major 
horizons that are s imi lar in  composition ,  th ickness, and arrangement. 

Soi ls of one series can d iffer i n  textu re of the surface layer, slope, ston iness, 
sal i n ity, degree of erosion , and other characteristics that affect the i r  use. On the 
basis of such d ifferences, a soi l series is d ivided i nto soil phases. Most of the areas 
shown on the detai led soi l  maps are phases of soil series. The name of a soil phase 
commonly ind icates a featu re that affects use or management. For example, Alpha 
si lt loam, O to 2 percent slopes, is a phase of the Alpha series. 

Some map un its are made up of two or more major soils or miscel laneous areas. 
These map un its are complexes, associations, or undifferentiated g roups. 

A complex consists of two or more soi ls or miscel laneous areas in  such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soi ls or miscel laneous areas are somewhat s imi lar 
in  al l  areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example. 

An association is made up  of two or more geograph ical ly associated soi ls or 
miscel laneous areas that are shown as one un it on the maps. Because of present 
or antici pated uses of the map un its in  the su rvey area, it was not considered 
practical or necessary to map the soils or miscel laneous areas separately. The 
pattern and relative proportion of the soi ls or miscel laneous areas are somewhat 
s imi lar. Alpha-Beta association ,  0 to 2 percent slopes, is an example. 

An undifferentiated group is made up  of two or more soi ls or miscel laneous areas 
that could be mapped ind ividual ly but are mapped as one un it because s imi lar 
interpretations can be made for use and management. The pattern and proportion 
of the soi ls or miscel laneous areas i n  a mapped area are not un iform. An area can 
be made up  of on ly one of the major soi ls or miscel laneous areas, or it can be made 
up of all of them. Alpha and Beta soils, O to 2 percent slopes, is an example. 

Some su rveys i nclude miscellaneous areas. Such areas have l i ttle or no soi l  
material and support l i ttle or no vegetation .  Rock outcrop is an example. 
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Mi l ler County, Missouri 

73042-Niangua-Bardley complex, 1 5  to 50 percent slopes, extremely 

stony 

Map Un it Setting 
National map unit symbol: 2qpg 1 
Elevation: 800 to 1 ,200 feet 
Mean annual precipitation: 39 to 49 inches 
Mean annual air temperature: 54 to 59 deg rees F 
Frost-free period: 1 72 to 232 days 
Farmland classification: Not prime farmland 

Map Un it Composition 
Niangua and similar soils: 60 percent 
Bardley and similar soils: 30 percent 
Minor components: 1 0 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of N iangua 

Setting 
Landform: H i l lslopes 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Slope a l luvi um over residuum weathered from dolomite over 

dolomite 

Typical profi le 
A - 0 to 3 inches: very gravelly si lt loam 
E - 3 to 14 inches: very g ravel ly si lt loam 
2Bt - 14 to 52 inches: clay 
2R - 52 to 79 inches: bedrock 

Properties and qual ities 
Slope: 1 5  to 50 percent 
Surface area covered with cobbles, stones or boulders: 9.0 percent 
Depth to restrictive feature: 40 to 60 inches to l ithic bedrock 
Drainage class: Wel l  d rai ned 
Runoff class: Very h igh 
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0 .06 i n/h r) 
Depth to water table: More than 80 i nches 
Frequency of flooding: None 
Frequency of ponding: None 
Maximum salinity: Nonsal ine to very sl ightly sal ine (0 .0  to 2.0 mmhos/cm) 
Available water supply, 0 to 60 inches: Low (about 5.2 i nches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 7e 
Hydrologic Soil Group: D 
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Ecological site: F 1 1 6AY002MO - Chert Protected Backslope Forest, 
F 1 1 6AY062MO - Chert Exposed Backslope Woodland 

Hydric soil rating: No 

Description of Bardley 

Setting 
Landform: H i l lslopes 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Slope a l luvi um over residuum weathered from dolomite over 

dolomite 

Typical profi le 
A - 0 to 4 inches: very gravelly si lt loam 
E - 4 to 8 inches: extremely gravelly si lt loam 
2Bt - B to 27 inches: clay 
2R - 27 to 79 inches: bedrock 

Properties and qual ities 
Slope: 1 5  to 50 percent 
Surface area covered with cobbles, stones or boulders: 9.0 percent 
Depth to restrictive feature: 20 to 40 inches to l ithic bedrock 
Drainage class: Wel l  d rai ned 
Runoff class: Very h igh 
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0 .06 i n/h r) 
Depth to water table: More than 80 i nches 
Frequency of flooding: None 
Frequency of ponding: None 
Maximum salinity: Nonsal ine to very sl ightly sal ine (0 .0  to 2.0 mmhos/cm) 
Available water supply, 0 to 60 inches: Very low (about 2 .8  inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 7e 
Hydrologic Soil Group: D 
Ecological site: F1 1 6AY01 6MO - Chert Dolomite Protected Backslope Forest, 

F 1 1 6AY048MO - Chert Dolomite Exposed Backslope Woodland 
Hydric soil rating: No 

Minor Components 

Goss 
Percent of map unit: 1 0  percent 
Landform: Ridges 
Landform position (two-dimensional): Summit 
Landform position (three-dimensional): Crest 
Down-slope shape: Convex 
Across-slope shape: Convex 
Ecological site: F1 1 5XB01 3MO - Chert Upland Wood land 
Hydric soil rating: No 
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73047-Bardley-Moko complex, 3 to 1 5  percent slopes, extremely stony 

Map Un it Setting 
National map unit symbol: 2qpg5 
Elevation: 500 to 1 , 500 feet 
Mean annual precipitation: 39 to 49 inches 
Mean annual air temperature: 54 to 59 deg rees F 
Frost-free period: 1 72 to 232 days 
Farmland classification: Not prime farmland 

Map Un it Composition 
Bardley and similar soils: 70 percent 
Moko and similar soils: 20 percent 
Minor components: 1 0 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Bardley 

Setting 
Landform: H i l lslopes 
Landform position (two-dimensional): Shoulder 
Landform position (three-dimensional): Nose slope 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Slope a l luvi um over residuum weathered from dolomite over 

dolomite 

Typical profi le 
A - 0 to 4 inches: very gravelly si lt loam 
E - 4 to 8 inches: extremely gravelly si lt loam 
2Bt - B to 27 inches: clay 
2R - 27 to 79 inches: bedrock 

Properties and qual ities 
Slope: 3 to 1 5  percent 
Surface area covered with cobbles, stones or boulders: 9.0 percent 
Depth to restrictive feature: 20 to 39 inches to l ithic bedrock 
Drainage class: Wel l  d rai ned 
Runoff class: Very h igh 
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0 .06 i n/h r) 
Depth to water table: More than 80 i nches 
Frequency of flooding: None 
Frequency of ponding: None 
Maximum salinity: Nonsal ine to very sl ightly sal ine (0 .0  to 2.0 mmhos/cm) 
Available water supply, 0 to 60 inches: Very low (about 2 .8  inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
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Land capability classification (nonirrigated): 4s 
Hydrologic Soil Group: D 
Ecological site: F 1 1 6AY044MO - Chert Dolomite Upland Woodland 
Hydric soil rating: No 

Description of Moko 

Setting 
Landform: H i l lslopes 
Landform position (two-dimensional): Shoulder 
Landform position (three-dimensional): Nose slope 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Loamy slope al luvi um over dolomite 

Typical profi le 
A 1 - 0 to 3 inches: gravelly loam 
A2 - 3 to 8 inches: very g ravel ly loam 
2R - 8 to 79 inches: bed rock 

Properties and qual ities 
Slope: 3 to 1 5  percent 
Surface area covered with cobbles, stones or boulders: 9.0 percent 
Depth to restrictive feature: 4 to 20 i nches to l ith ic bedrock 
Drainage class: Wel l  d rai ned 
Runoff class: Very h igh 
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0 .06 i n/h r) 
Depth to water table: More than 80 i nches 
Frequency of flooding: None 
Frequency of ponding: None 
Maximum salinity: Nonsal ine to very sl ightly sal ine (0 .0  to 2.0 mmhos/cm) 
Available water supply, 0 to 60 inches: Very low (about 0.8 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 8 
Hydrologic Soil Group: D 
Ecological site: R1 1 6AY020MO - Shal low Dolomite Upland Glade/Wood land 
Hydric soil rating: No 

Minor Components 

Goss 
Percent of map unit: 1 0  percent 
Landform: Ridges 
Landform position (two-dimensional): Summit 
Landform position (three-dimensional): Crest 
Down-slope shape: Convex 
Across-slope shape: Convex 
Ecological site: F1 1 5XB01 3MO - Chert Upland Wood land 
Hydric soil rating: No 
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73048-Rueter g ravel ly s i lt loam, 3 to 8 percent slopes 

Map Un it Setting 
National map unit symbol: 2qpg6 
Elevation: 500 to 1 , 300 feet 
Mean annual precipitation: 39 to 49 inches 
Mean annual air temperature: 54 to 59 deg rees F 
Frost-free period: 1 72 to 232 days 
Farmland classification: Not prime farmland 

Map Un it Composition 
Rueter and similar soils: 90 percent 
Minor components: 1 O percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Rueter 

Setting 
Landform: Ridges 
Landform position (two-dimensional): Summit 
Landform position (three-dimensional): Crest 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Slope a l luvi um over residuum weathered from dolomite 

Typical profi le 
A - 0 to 3 inches: g ravel ly si lt loam 
E - 3 to 14 inches: very g ravel ly si lt loam 
Bt1 - 14 to 45 inches: very g ravel ly loam 
2Bt2 - 45 to 79 inches: very gravel ly clay 

Properties and qual ities 
Slope: 3 to 8 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Somewhat excessively d ra ined 
Runoff class: Low 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately h igh (0 .06 to 0 .20 i n/h r) 
Depth to water table: More than 80 i nches 
Frequency of flooding: None 
Frequency of ponding: None 
Maximum salinity: Nonsal ine to very sl ightly sal ine (0 .0  to 2.0 mmhos/cm) 
Available water supply, 0 to 60 inches: Low (about 5.5 i nches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 3e 
Hydrologic Soil Group: A 
Ecological site: F1 1 6AY01 1  MO - Chert Upland Woodland 

1 7  



Custom Soi l  Resource Report 

Hydric soil rating: No 

Minor Components 

Gravois 
Percent of map unit: 5 percent 
Landform: H i l lslopes 
Landform position (two-dimensional): Shoulder 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Convex 
Ecological site: F 1 1 6AY008MO - Loamy Upland Wood land 
Hydric soil rating: No 

Goss 
Percent of map unit: 5 percent 
Landform: Divides 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Convex 
Ecological site: F 1 1 6AY01 1 MO - Chert Upland Woodland 
Hydric soil rating: No 

73089-Rueter very gravel ly s i lt loam, 1 5  to 35 percent slopes, very 

stony 

Map Un it Setting 
National map unit symbol: 2qpgz 
Elevation: 550 to 1 , 300 feet 
Mean annual precipitation: 39 to 49 inches 
Mean annual air temperature: 54 to 59 deg rees F 
Frost-free period: 1 72 to 232 days 
Farmland classification: Not prime farmland 

Map Un it Composition 
Rueter and similar soils: 85 percent 
Minor components: 1 5  percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Rueter 

Setting 
Landform: H i l lslopes 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Slope a l luvi um over residuum weathered from dolomite 
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Typical profi le 
A - 0 to 3 inches: very gravelly si lt loam 
E - 3 to 14 inches: very g ravel ly si lt loam 
Bt1 - 14 to 45 inches: extremely cobbly loam 
2Bt2 - 45 to 79 inches: extremely cobbly clay 

Properties and qual ities 
Slope: 1 5  to 35 percent 
Surface area covered with cobbles, stones or boulders: 2 .0  percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Somewhat excessively d ra ined 
Runoff class: High 
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0 .06 i n/h r) 
Depth to water table: More than 80 i nches 
Frequency of flooding: None 
Frequency of ponding: None 
Maximum salinity: Nonsal ine to very sl ightly sal ine (0 .0  to 2.0 mmhos/cm) 
Available water supply, 0 to 60 inches: Low (about 3.9 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 6e 
Hydrologic Soil Group: B 
Ecological site: F 1 1 6AY002MO - Chert Protected Backslope Forest, 

F 1 1 6AY062MO - Chert Exposed Backslope Woodland 
Hydric soil rating: No 

Minor Components 

Goss 
Percent of map unit: 5 percent 
Landform: H i l lslopes 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Convex 
Ecological site: F 1 1 6AY002MO - Chert Protected Backslope Forest, 

F 1 1 6AY062MO - Chert Exposed Backslope Woodland 
Hydric soil rating: No 

Bender 
Percent of map unit: 5 percent 
Landform: H i l lslopes 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Linear 
Across-slope shape: Linear 
Ecological site: F 1 1 6AY045MO - Low-Base Sandstone Protected Backslope 

Wood land , F 1 1 6AY053MO - Low-Base Sandstone Exposed Backslope 
Woodland 

Hydric soil rating: No 

Alred 
Percent of map unit: 5 percent 
Landform: H i l lslopes 
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Landform position (two-dimensional): Summit 
Landform position (three-dimensional): Crest 
Down-slope shape: Convex 
Across-slope shape: Convex 
Ecological site: F 1 1 6AY01 1 MO - Chert Upland Woodland 
Hydric soil rating: No 
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Glossary 

Many of the terms relati ng to landforms, geology, and geomorphology are defi ned i n  
more detai l  i n  the  fol lowing National So i l  Survey Handbook l i nk: "National Soi l  
Survey Handbook. " 

ABC soil 

A soi l  having an A, a B ,  and a C horizon .  

Ablation ti l l  

Loose, relatively permeable earthy material deposited during the downwasti ng 
of nearly static g lacial ice, either contained with in  or accumulated on the surface 
of the g lacier. 

AC soil 

A soi l  having on ly an A and a C horizon .  Common ly, such soi l formed in  recent 
al luvi um or on steep ,  rocky slopes. 

Aeration, soil 

The exchange of air in  soi l  with air from the atmosphere.  The air in  a wel l  
aerated soi l  is s imi lar to that in  the atmosphere;  the a i r  in  a poorly aerated so i l  is 
considerably higher in  carbon d ioxide and lower i n  oxygen .  

Aggregate, soil 

Many fi ne particles held i n  a s ingle mass or cluster. Natu ral soi l aggregates, 
such as g ranu les, blocks, or prisms, are called peds. Clods are agg regates 
produced by ti l lage or logg ing .  

Alkali (sod ic) soil 

A soi l  having so high a degree of a lkal i n ity (pH 8.5 or h igher) or so high a 
percentage of exchangeable sod ium ( 1 5 percent or more of the total 
exchangeable bases) , or both , that plant g rowth is restricted . 

Alluvial cone 

A semicon ical type of a l luvial fan having very steep slopes. I t  is h igher, 
narrower, and steeper than a fan and is composed of coarser and th icker layers 
of material deposited by a combination of a l luvial episodes and (to a much 
lesser degree) landsl ides (debris flow) . The coarsest materials tend to be 
concentrated at the apex of the cone. 
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Alluvial fan 

A low, outspread mass of loose materials and/or rock materia l ,  commonly with 
gentle slopes. It is shaped l i ke an open fan or a segment of a cone. The 
material was deposited by a stream at the place where it issues from a narrow 
mountain val ley or upland val ley or where a tributary stream is near or at its 
junction with the main stream.  The fan is steepest near its apex, which points 
upstream, and slopes gently and convexly outward (downstream) with a gradual 
decrease in  g rad ient. 

Alluvium 

Unconsol idated materia l ,  such as g ravel ,  sand ,  si lt , clay, and various mixtu res of 
these , deposited on land by runn i ng water. 

Alpha,alpha-d ipyridyl 

A compound that when d issolved in  ammon ium acetate is used to detect the 
presence of reduced i ron (Fe I I )  in the soi l .  A positive reaction impl ies reducing 
cond itions and the l i kely presence of redoximorphic featu res. 

Animal un it month (AUM) 

The amount of forage requ i red by one mature cow of approximately 1 , 000 
pounds weight, with or without a calf, for 1 month . 

Aquic cond itions 

Current soi l wetness characterized by satu ration ,  reduction ,  and redoximorph ic 
featu res. 

Argi l l ic horizon 

A subsoi l  horizon characterized by an accumu lation of i l l uvial clay. 

Arroyo 

The flat-floored channel of an ephemeral stream, commonly with very steep to 
vertical banks cut in unconsol idated material . It is usual ly d ry but can be 
transformed into a temporary watercourse or short-l ived torrent after heavy rai n  
with i n  the  watershed . 

Aspect 

The d i rection toward which a slope faces. Also cal led slope aspect. 

Association, soil 

A group of soi ls or miscel laneous areas geog raph ically associated i n  a 
characteristic repeati ng pattern and defi ned and del ineated as a s ing le map 
un it. 

Available water capacity (avai lable moisture capacity) 

The capacity of soi ls to hold water avai lable for use by most plants. It is 
commonly defined as the d ifference between the amount of soi l water at field 
moistu re capacity and the amount at wi lti ng point. It is commonly expressed as 
i nches of water per i nch of soi l .  The capacity, i n  inches, in  a 60-inch profi le or to 
a l im it ing layer is expressed as: 
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Very low: 0 to 3 
Low: 3 to 6 
Moderate: 6 to 9 
High: 9 to 1 2  
Very high: More than 1 2  

Backs lope 

The posit ion that forms the steepest and general ly l i near, middle portion of a 
h i l lslope. I n  profi le , backslopes are commonly bounded by a convex shoulder 
above and a concave footslope below. 

Backswamp 

A flood-pla in landform. Extensive, marshy or swampy, depressed areas of flood 
plains between natu ral levees and val ley sides or terraces. 

Badland 

A landscape that is intricately d issected and characterized by a very fi ne 
drai nage network with high d ra inage densities and short, steep slopes and 
narrow interfluves. Bad lands develop on surfaces that have l ittle or no 
vegetative cover overlyi ng unconsol idated or poorly cemented materials (clays, 
si lts, or sandstones) with , i n  some cases, soluble minerals, such as gypsum or 
hal ite .  

Bajada 

A broad , gently incl i ned a l luvial piedmont slope extending from the base of a 
mountain range out i nto a basin and formed by the lateral coalescence of a 
series of al luvial fans. Typical ly, it has a broad ly undu lating transverse profi le , 
paral le l to the mounta in front, resu lti ng from the convexities of component fans. 
The term is general ly restricted to constructional slopes of intermontane basins. 

Basal area 

The area of a cross section of a tree, general ly referring to the section at breast 
height and measured outside the bark. It is a measure of stand density, 
commonly expressed in square feet. 

Base saturation 

The degree to which material having cation-exchange properties is satu rated 
with exchangeable bases (sum of Ca, Mg ,  Na, and K) , expressed as a 
percentage of the total cation-exchange capacity. 

Base slope (geomorphology) 

A geomorphic component of h i l ls consisti ng of the concave to l i near 
(perpend icular to the contou r) slope that, regard less of the lateral shape, forms 
an apron or wedge at the bottom of a h i l ls ide dominated by col luvi um and 
slope-wash sed iments (for example, s lope a l luvium) .  

Bedd ing plane 

A planar or nearly planar bedd ing surface that visibly separates each 
successive layer of stratified sed iment or rock (of the same or d ifferent l ithology) 
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from the preced ing or fol lowing layer; a plane of deposition .  It commonly marks 
a change in the circumstances of deposition and may show a parting ,  a color 
d ifference, a change in  particle size, or various combinations of these. The term 
is commonly appl ied to any bedd ing su rface, even one that is conspicuously 
bent or deformed by fold ing .  

Bedding system 

A drainage system made by plowing ,  g rad ing ,  or otherwise shaping the surface 
of a flat field . It consists of a series of low ridges separated by shal low, paral lel 
dead fu rrows. 

Bedrock 

The sol id rock that underl ies the soi l and other unconsol idated material or that 
is exposed at the surface. 

Bedrock-control led topography 

A landscape where the configuration and rel ief of the landforms are determined 
or strongly i nfluenced by the underly ing bedrock. 

Bench terrace 

A raised , level or nearly level strip of earth constructed on or nearly on a 
contour, supported by a barrier of rocks or s imi lar materia l ,  and designed to 
make the soi l su itable for t i l lage and to prevent accelerated erosion . 

Bisequum 

Two sequences of  soi l  horizons, each of  which consists of  an i l l uvial horizon 
and the overlying e luvial horizons. 

Blowout (map symbol) 

A saucer-, cup-, or trough-shaped depression formed by wind erosion on a 
preexisting dune or other sand deposit, especial ly in an area of sh ifting sand or 
loose soi l or where protective vegetation is d istu rbed or destroyed . The 
adjo in ing accumu lation of sand derived from the depression ,  where 
recogn izable, is commonly included . Blowouts are commonly smal l .  

Borrow pit  (map symbol) 

An open excavation from which soi l and underly ing material have been 
removed , usual ly for construction purposes. 

Bottom land 

An informal term loosely appl ied to various portions of a flood plain .  

Boulders 

Rock fragments larger than 2 feet (60 centimeters) in d iameter. 

Breaks 

A landscape or tract of steep ,  rough or broken land d issected by ravines and 
gu l l ies and marking a sudden change i n  topography. 
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Breast height 

An average height of 4 .5  feet above the g round surface; the point on a tree 
where d iameter measurements are ord inari ly taken .  

Brush management 

Use of mechan ical ,  chemical ,  or biological methods to make cond itions 
favorable for reseed ing or to reduce or e l im inate competit ion from woody 
vegetation and thus al low understory g rasses and forbs to recover. Brush 
management i ncreases forage production and thus reduces the hazard of 
erosion . I t  can improve the habitat for some species of wi ld l ife .  

Butte 

An isolated , general ly flat-topped h i l l  or mountain with relatively steep slopes 
and talus or precipitous cl iffs and characterized by summit width that is less 
than the height of bound ing escarpments ;  commonly topped by a caprock of 
resistant material and representing an erosion remnant carved from flat-ly ing 
rocks. 

Cable yarding 

A method of moving fel led trees to a nearby central area for transport to a 
processing faci l i ty. Most cable yard ing systems involve use of a drum ,  a pole, 
and wi re cables i n  an arrangement s imi lar to that of a rod and reel used for 
fish ing .  To reduce friction and soi l d istu rbance, fel led trees general ly are reeled 
in while one end is l ifted or the entire log is suspended . 

Calcareous soil 

A soi l  conta in ing enough calci um carbonate (commonly combined with 
magnesium carbonate) to effervesce visibly when treated with cold ,  d i l ute 
hydroch loric acid .  

Caliche 

A general term for a prominent zone of secondary carbonate accumu lation in 
surficial materials in  warm, subhumid to arid areas. Cal iche is formed by both 
geolog ic and pedologic processes. Fi nely crysta l l ine calcium carbonate forms a 
nearly continuous surface-coating and void-fi l l i ng med ium i n  geolog ic (parent) 
materials. Cementation ranges from weak i n  non indurated forms to very strong 
i n  i ndurated forms. Other minerals (e. g . ,  carbonates, s i l icate , and sulfate) may 
occur as accessory cements. Most petrocalcic horizons and some calcic 
horizons are cal iche. 

Cal iforn ia bearing ratio (CBR) 

The load-supporting capacity of a soi l as compared to that of standard crushed 
l imestone, expressed as a ratio .  F i rst standard ized in Cal iforn ia. A soi l having a 
CBR of 1 6  supports 1 6  percent of the load that would be supported by standard 
crushed l imestone, per un it area, with the same degree of d istortion .  

Canopy 

The leafy crown of trees or shrubs. (See Crown . )  

27  



Custom Soi l  Resource Report 

Canyon 

A long , deep, narrow val ley with h igh ,  precipitous wal ls in  an area of h igh local 
rel ief. 

Capil lary water 

Water held as a fi lm around soi l particles and in t iny spaces between particles. 
Surface tension is the adhesive force that holds capi l lary water in  the soi l .  

Catena 

A sequence, or "cha in , "  of soi ls on a landscape that formed i n  s imi lar kinds of 
parent material and under s imi lar cl imatic cond itions but that have d ifferent 
characteristics as a resu lt of d ifferences i n  rel ief and drai nage. 

Cation 

An ion carry ing a positive charge of electricity. The common soi l cations are 
calci um ,  potass ium,  magnesium ,  sod ium ,  and hydrogen .  

Cation-exchange capacity 

The total amount of exchangeable cations that can be held by the soi l ,  
expressed in  terms of  mi l l iequ ivalents per  1 00 grams of  soi l a t  neutral ity (pH 
7 .0)  or at  some other stated pH value.  The term, as appl ied to soi ls , i s  
synonymous with base-exchange capacity but  is more precise i n  mean ing .  

Catsteps 

See Terracettes. 

Cement rock 

Shaly l imestone used i n  the manufactu re of cement. 

Channery soil material 

Soi l  material that has, by volume, 1 5  to 35 percent th i n ,  flat fragments of 
sandstone, shale, slate ,  l imestone, or sch ist as much as 6 inches ( 1 5 
centimeters) along the longest axis. A s ingle p iece is called a channer. 

Chemical treatment 

Control of unwanted vegetation th rough the use of chemicals. 

Chiseling 

Ti l lage with an implement having one or more soil-penetrating points that 
shatter or loosen hard ,  compacted layers to a depth below normal plow depth . 

Cirque 

A steep-wal led , semicircular or crescent-shaped , half-bowl- l ike recess or 
hol low, commonly situated at the head of a g laciated mounta in val ley or high on 
the side of a mounta in .  It was produced by the erosive activity of a mounta in 
g lacier. It commonly contains a smal l  round lake (tarn) .  
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Clay 

As a soi l separate , the mineral soi l particles less than 0 . 002 mi l l imeter i n  
d iameter. As a soi l  textu ral class, soi l material that is 40 percent or more clay, 
less than 45 percent sand ,  and less than 40 percent si lt. 

Clay depletions 

See Redoximorphic featu res. 

Clay fi lm 

A th i n  coating of oriented clay on the surface of a soi l  aggregate or l i n ing pores 
or root channels. Synonyms: clay coating ,  clay skin .  

Clay spot (map symbol) 

A spot where the surface textu re is si lty clay or clay in  areas where the surface 
layer of the soi ls i n  the surround ing map un it is sandy loam, loam, si lt loam, or 
coarser. 

Claypan 

A dense, compact subsoi l layer that contains much more clay than the overly ing 
materials, from which it is separated by a sharply defi ned boundary. The layer 
restricts the downward movement of water through the soi l .  A claypan is 
commonly hard when dry and plastic and sticky when wet. 

Climax plant community 

The stabi l ized plant commun ity on a particular site. The plant cover reproduces 
itself and does not change so long as the envi ronment remains the same. 

Coarse textured soil 

Sand or loamy sand .  

Cobble (or cobblestone) 

A rounded or partly rounded fragment of rock 3 to 1 0  inches (7.6 to 25 
centimeters) in  d iameter. 

Cobbly soil material 

Material that has 1 5  to 35 percent, by volume, rounded or partial ly rounded rock 
fragments 3 to 1 0  inches (7.6 to 25 centimeters) in d iameter. Very cobbly soi l 
material has 35 to 60 percent of these rock fragments ,  and extremely cobbly 
soi l material has more than 60 percent. 

COLE (coefficient of l inear extensibi l ity) 

See L inear extensib i l ity. 

Colluvium 

Unconsol idated , unsorted earth material being transported or deposited on side 
slopes and/or at the base of slopes by mass movement (e.g . ,  d i rect 
g ravitational action) and by local ,  unconcentrated runoff. 
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Complex slope 

I rregu lar or variable slope. Plann ing or establ ish ing terraces, d iversions, and 
other water-control structu res on a complex slope is d ifficu lt. 

Complex, soil 

A map un it of two or more kinds of soi l or miscel laneous areas in  such an 
intricate pattern or so small i n  area that it is not practical to map them 
separately at the selected scale of mapping .  The pattern and proportion of the 
soi ls or miscel laneous areas are somewhat s imi lar i n  al l  areas. 

Concretions 

See Redoximorphic featu res. 

Conglomerate 

A coarse grai ned , elastic sed imentary rock composed of rounded or subangu lar 
rock fragments more than 2 mi l l imeters i n  d iameter. It commonly has a matrix of 
sand and fi ner textured materia l .  Conglomerate is the consol idated equ ivalent 
of g ravel .  

Conservation cropping system 

Growing crops in combination with needed cu ltu ral and management practices. 
I n  a good conservation cropping system, the soil- improving crops and practices 
more than offset the effects of the soi l-depleti ng crops and practices. Cropping 
systems are needed on al l  t i l led soi ls .  Soi l- improving practices in  a conservation 
cropping system include the use of rotations that contain g rasses and legumes 
and the retu rn of crop residue to the soi l .  Other practices i nclude the use of 
g reen manu re crops of g rasses and legumes, proper t i l lage, adequate 
ferti l ization ,  and weed and pest control .  

Conservation til lage 

A ti l lage system that does not invert the soi l and that leaves a protective amount 
of crop residue on the surface th roughout the year. 

Consistence, soil 

Refers to the degree of cohesion and adhesion of soi l material and its 
resistance to deformation when ruptu red . Consistence i ncludes resistance of 
soi l material to ruptu re and to penetration ;  plasticity, toughness, and stickiness 
of pudd led soil materia l ;  and the manner in which the soil material behaves 
when subject to compression . Terms describ ing consistence are defi ned in the 
"Soil Su rvey Manual . "  

Contour stripcropping 

Growing crops i n  strips that fol low the contour. Stri ps of g rass or close-growing 
crops are alternated with stri ps of clean-ti l led crops or summer fal low. 

Control section 

The part of the soi l on which classification is based . The th ickness varies 
among d ifferent ki nds of soi l ,  but for many it is that part of the soil profi le 
between depths of 1 0  i nches and 40 or 80 i nches. 
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Coprogenous earth (sed imentary peat) 

A type of l imn ic layer composed predominantly of fecal material derived from 
aquatic an imals. 

Corrosion (geomorphology) 

A process of erosion whereby rocks and soil are removed or worn away by 
natu ral chemical processes, especial ly by the solvent action of runn ing  water, 
but also by other reactions, such as hydrolysis, hydration ,  carbonation ,  and 
oxidation .  

Corrosion (soi l  survey interpretations) 

Soi l-induced electrochemical or chemical action that d issolves or weakens 
concrete or uncoated steel .  

Cover crop 

A close-growing crop grown primari ly to improve and protect the soi l between 
periods of regular crop production ,  or a crop g rown between trees and vines in 
orchards and vineyards. 

Crop residue management 

Return ing crop residue to the soi l ,  which helps to mainta in soi l structu re , 
organic matter content, and ferti l ity and helps to control erosion .  

Cropping system 

Growing crops accord ing to a planned system of rotation and management 
practices. 

Cross-slope farming 

Del iberately conducting farming operations on sloping farmland in  such a way 
that t i l lage is across the general slope. 

Crown 

The upper part of a tree or shrub, includ ing the l iv ing branches and the i r  fol iage. 

Cryoturbate 

A mass of soi l  or other unconsol idated earthy material moved or d istu rbed by 
frost action .  It is typically coarser than the underly ing materia l .  

Cuesta 

An asymmetric ridge capped by resistant rock layers of s l ight or moderate d ip  
(commonly less than 15  percent slopes) ; a type of  homocl ine produced by 
d ifferential erosion of i nterbedded resistant and weak rocks. A cuesta has a 
long,  gentle slope on one side (d ip  slope) that rough ly paral lels the i ncl i ned 
beds;  on the other side, it has a relatively short and steep or cl iffl ike slope 
(scarp) that cuts th rough the ti lted rocks. 

3 1  



Custom Soi l  Resource Report 

Culmination of the mean annual increment (CMAI) 

The average annual i ncrease per acre i n  the volume of a stand.  Computed by 
d ivid ing the total volume of the stand by its age. As the stand i ncreases in  age, 
the mean annual increment conti nues to i ncrease unti l mortal ity beg ins to 
reduce the rate of i ncrease. The point where the stand reaches its maximum 
annual rate of  g rowth is called the cu lmination of  the mean annual increment. 

Cutbanks cave 

The wal ls of excavations tend to cave in or slough .  

Decrease rs 

The most heavi ly g razed cl imax range plants. Because they are the most 
palatable, they are the fi rst to be destroyed by overgraz ing .  

Deferred grazing 

Postpon ing graz ing or rest ing graz ing land for a prescribed period . 

Delta 

A body of a l luvium having a surface that is fan shaped and nearly flat; 
deposited at or near the mouth of a river or stream where it enters a body of 
relatively qu iet water, general ly a sea or lake. 

Dense layer 

A very fi rm , massive layer that has a bu lk density of more than 1 . 8 g rams per 
cubic centimeter. Such a layer affects the ease of d igg ing and can affect fi l l i ng 
and compacti ng .  

Depression, closed (map symbol) 

A shal low, saucer-shaped area that is sl ightly lower on the landscape than the 
surround ing area and that does not have a natu ral outlet for surface d rainage. 

Depth, soil 

General ly, the th ickness of the soi l over bedrock. Very deep soi ls are more than 
60 inches deep over bed rock; deep soi ls ,  40 to 60 i nches; moderately deep, 20 
to 40 inches; shal low, 1 0  to 20 inches; and very shal low, less than 1 0  inches. 

Desert pavement 

A natura l ,  residual concentration or layer of wind-pol ished , closely packed 
gravel ,  boulders ,  and other rock fragments mantl ing a desert surface. I t  forms 
where wind action and sheetwash have removed all smal ler particles or where 
rock fragments have migrated upward th rough  sed iments to the surface. I t  
typical ly protects the fi ner g ra ined underly ing material from fu rther erosion . 

Diatomaceous earth 

A geolog ic deposit of fine ,  g rayish s i l iceous material composed chiefly or 
entirely of the remains of d iatoms. 
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Dip slope 

A slope of the land surface , rough ly determined by and approximately 
conforming to the d ip  of the underly ing bed rock. 

Diversion (or d iversion terrace) 

A ridge of earth , general ly a terrace, bu i lt to protect downslope areas by 
d iverting runoff from its natu ral course. 

Divided-slope farming 

A form of field stripcropping i n  which crops are grown i n  a systematic 
arrangement of two strips, or bands, across the slope to reduce the hazard of 
water erosion .  One strip is in a close-growing crop that provides protection from 
erosion , and the other stri p is in a crop that provides less protection from 
erosion . Th is practice is used where slopes are not long enough to permit a fu l l  
stripcropping pattern to be used . 

Drainage class (natural) 

Refers to the frequency and du ration of wet periods under cond itions s imi lar to 
those under which the soi l formed . Alterations of the water reg ime by human 
activities, either through drainage or i rrigation ,  are not a consideration un less 
they have s ign ificantly changed the morphology of the soi l .  Seven classes of 
natu ral soi l d rai nage are recogn ized-excessively drained, somewhat 
excessively drained, well drained, moderately well drained, somewhat poorly 
drained, poorly drained, and very poorly drained. These classes are defi ned in  
the "So i l  Survey Manua l . "  

Drainage, surface 

Runoff, or surface flow of water, from an area. 

Drainageway 

A general term for a course or channel along which water moves in d rai n ing an 
area. A term restricted to relatively smal l ,  l i near depressions that at some time 
move concentrated water and either do not have a defi ned channel or have on ly 
a smal l defined channel .  

Draw 

A small stream val ley that general ly is shal lower and more open than a ravine 
or gu lch and that has a broader bottom. The present stream channel may 
appear inadequate to have cut the drai nageway that it occupies. 

Drift 

A general term appl ied to all m ineral material (clay, si lt, sand ,  g ravel ,  and 
boulders) transported by a g lacier and deposited d i rectly by or from the ice or 
transported by runn ing water emanating from a g lacier. Drift includes 
unstratified material (ti l l )  that forms moraines and stratified deposits that form 
outwash plains, eskers ,  kames, varves, and g laciofluvial sed iments. The term is 
general ly appl ied to Pleistocene g lacial deposits i n  areas that no longer conta in 
g laciers .  
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Druml in 

A low, smooth , elongated oval h i l l ,  mound ,  or ridge of compact ti l l  that has a 
core of bedrock or d rift. It commonly has a b lunt nose facing the d i rection from 
which the ice approached and a gentler slope tapering in the other d i rection .  
The longer axis is paral lel to the general d i rection of g lacier flow. Druml ins are 
products of streaml ine ( laminar) flow of g laciers ,  which molded the subg lacial 
floor th rough a combination of erosion and deposition .  

Duff 

A general ly fi rm organic layer on the surface of mineral soi ls. I t  consists of fal len 
plant material that is in  the process of decomposition and includes everyth ing 
from the l i tter on the surface to underly ing pure humus. 

Dune 

A low mound ,  ridge, bank, or hi l l  of loose , windblown granu lar material 
(general ly sand) ,  either barren and capable of movement from place to place or 
covered and stabi l ized with vegetation but reta in ing its characteristic shape. 

Earthy fi l l  

See Mine spoi l .  

Ecological site 

An area where cl imate, soi l ,  and rel ief are sufficiently un iform to produce a 
d istinct natu ral plant commun ity. An ecolog ical site is the product of al l  the 
envi ronmental factors responsible for its development. It is typified by an 
association of species that d iffer from those on other ecolog ical sites i n  kind 
and/or proportion of species or i n  total production .  

Eluviation 

The movement of material in true solution or col loidal suspension from one 
place to another with in  the soi l .  Soi l  horizons that have lost material th rough  
eluviation are eluvial ;  those that have received material are i l l uvial .  

Endosaturation 

A type of satu ration of the soi l i n  which al l  horizons between the upper 
boundary of satu ration and a depth of 2 meters are satu rated . 

Eolian deposit 

Sand-, si lt-, or clay-sized elastic material transported and deposited primari ly by 
wind ,  commonly in the form of a dune or a sheet of sand or loess. 

Ephemeral stream 

A stream, or reach of a stream, that flows on ly in d i rect response to 
precipitation .  It receives no long-conti nued supply from melti ng snow or other 
source, and its channel is above the water table at al l  t imes. 
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Episaturation 

A type of satu ration ind icating a perched water table in  a soi l i n  which satu rated 
layers are underlain  by one or more unsatu rated layers with i n  2 meters of the 
surface. 

Erosion 

The weari ng away of the land su rface by water, wind ,  ice, or other geolog ic 
agents and by such processes as gravitational creep. 

Erosion (accelerated) 

Erosion much more rapid than geologic erosion ,  main ly as a resu lt of human or 
an imal activities or of a catastrophe i n  natu re ,  such as a fi re , that exposes the 
surface. 

Erosion (geolog ic) 

Erosion caused by geolog ic processes acti ng over long geolog ic periods and 
resu lting i n  the wearing away of mountains and the bu i ld ing up of such 
landscape features as flood plains and coastal plains. Synonym: natu ral 
erosion . 

Erosion pavement 

A surficial lag concentration or layer of g ravel and other rock fragments that 
remains on the soi l su rface after sheet or ri l l  erosion or wind has removed the 
fi ner soi l particles and that tends to protect the underly ing soi l from fu rther 
erosion . 

Erosion surface 

A land surface shaped by the action of erosion ,  especial ly by runn i ng water. 

Escarpment 

A relatively conti nuous and steep slope or cl iff breaking the general continu ity of 
more gently sloping land surfaces and resu lti ng from erosion or faulting .  Most 
commonly appl ied to cl iffs produced by d ifferential erosion . Synonym: scarp. 

Escarpment, bedrock (map symbol) 

A relatively conti nuous and steep slope or cl iff, produced by erosion or fau lti ng ,  
that breaks the general contin u ity of  more gently sloping land su rfaces. 
Exposed material is hard or soft bedrock. 

Escarpment, nonbedrock (map symbol) 

A relatively conti nuous and steep slope or cl iff, general ly produced by erosion 
but in  some places produced by fau lti ng ,  that breaks the continu ity of more 
gently sloping land surfaces. Exposed earthy material is nonsoi l  or very shal low 
soi l .  

Esker 

A long , narrow, s inuous,  steep-sided ridge of stratified sand and gravel 
deposited as the bed of a stream flowing in an ice tunnel with i n  or below the ice 
(subg lacial) or between ice wal ls on top of the ice of a wasti ng g lacier and left 
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beh ind as h igh g round when the ice melted . Eskers range i n  length from less 
than a ki lometer to more than 1 60 ki lometers and in height from 3 to 30 meters. 

Extrusive rock 

I gneous rock derived from deep-seated molten matter (magma) deposited and 
cooled on the earth 's surface. 

Fallow 

Cropland left id le i n  order to restore productivity th rough  accumu lation of 
moistu re.  Summer fal low is common in reg ions of l imited rai nfal l  where cereal 
g ra in is g rown . The soi l  is t i l led for at least one growing season for weed control 
and decomposition of plant residue. 

Fan remnant 

A general term for landforms that are the remain ing parts of older fan 
landforms, such as a l luvial fans, that have been either d issected or partia l ly 
buried . 

Ferti l ity, soil 

The qual ity that enables a soi l to provide plant nutrients, i n  adequate amounts 
and i n  proper balance, for the growth of specified plants when l ig ht, moistu re ,  
temperatu re ,  ti lth , and other g rowth factors are favorable. 

Fibric soil material (peat) 

The least decomposed of all organic soi l  materia l .  Peat contains a large amount 
of wel l  preserved fi ber that is read i ly identifiable accord ing to botan ical orig i n .  
Peat has the lowest bu l k  density and  the h ighest water content a t  satu ration of 
all organic soi l materia l .  

Field moisture capacity 

The moistu re content of a soi l ,  expressed as a percentage of the ovendry 
weight, after the gravitational ,  or free, water has d rained away ; the field 
moistu re content 2 or 3 days after a soaking rai n ;  also cal led normal field 
capacity, normal moisture capacity, or capillary capacity. 

Fi l l  slope 

A sloping surface consisting of excavated soi l  material from a road cut. It 
commonly is on the downh i l l  s ide of the road . 

Fine textured soil 

Sandy clay, si lty clay, or clay. 

Firebreak 

An area cleared of flammable material to stop or help control creeping or 
runn ing  fi res. I t  also serves as a l ine from which to work and to faci l i tate the 
movement of fi refighters and equ ipment. Designated roads also serve as 
fi rebreaks. 
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First bottom 

An obsolete , informal term loosely appl ied to the lowest flood-pla in  steps that 
are subject to regu lar flood ing .  

Flaggy soi l  material 

Material that has, by volume, 1 5  to 35 percent flagstones. Very flaggy soil 
material has 35 to 60 percent flagstones, and extremely flaggy soi l material has 
more than 60 percent flagstones. 

Flagstone 

A th i n  fragment of sandstone, l imestone, slate , shale, or (rarely) sch ist 6 to 1 5  
inches ( 1 5 to 38 centimeters) long .  

Flood plain 

The nearly level p la in that borders a stream and is subject to flood ing un less 
protected artificial ly. 

Flood-plain landforms 

A variety of constructional and erosional featu res produced by stream channel 
migration and flood ing .  Examples i nclude backswamps, flood-pla in  splays, 
meanders, meander belts ,  meander scrol ls ,  oxbow lakes, and natu ral levees. 

Flood-plain splay 

A fan-shaped deposit or other outspread deposit formed where an overloaded 
stream breaks th rough a levee (natu ral or artificial) and deposits its material 
(commonly coarse grai ned) on the flood plai n .  

Flood-plain step 

An essential ly flat, terrace-l i ke al luvial su rface with i n  a val ley that is frequently 
covered by floodwater from the present stream;  any approximately horizontal 
su rface sti l l  actively mod ified by fluvial scour and/or deposition .  May occur 
ind ividual ly or as a series of steps. 

Fluvial 

Of or perta in ing to rivers or streams; produced by stream or river action .  

Footh i l ls 

A reg ion of steeply sloping h i l ls that fri nges a mountain range or h igh-plateau 
escarpment. The h i l ls have rel ief of as much as 1 , 000 feet (300 meters) . 

Footslope 

The concave surface at the base of a h i l lslope. A footslope is a transition zone 
between upslope sites of erosion and transport (shou lders and backslopes) and 
downslope sites of deposition (toeslopes) . 

Forb 

Any herbaceous plant not a grass or a sedge. 
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Forest cover 

All trees and other woody plants (underbrush) covering the ground in a forest. 

Forest type 

A stand of trees s imi lar in composition and development because of g iven 
physical and biolog ical factors by which it may be d ifferentiated from other 
stands. 

Frag ipan 

A loamy, brittle subsurface horizon low i n  porosity and content of organic matter 
and low or moderate in clay but h igh in si lt or very fine sand .  A frag ipan appears 
cemented and restricts roots. When d ry, it is hard or very hard and has a h igher 
bulk density than the horizon or horizons above. When moist, it tends to ruptu re 
suddenly under pressure rather than to deform slowly. 

Genesis, soil 

The mode of orig in  of the soi l .  Refers especial ly to the processes or soi l-forming 
factors responsible for the formation of the solum ,  or true soi l ,  from the 
unconsol idated parent materia l .  

Gilgai 

Commonly, a succession of microbasins and microknol ls i n  nearly level areas or 
of microval leys and microridges paral le l with the slope. Typical ly, the microrel ief 
of clayey soils that shri nk  and swel l  considerably with changes in moistu re 
content. 

Glaciofluvial deposits 

Material moved by g laciers and subsequently sorted and deposited by streams 
flowing from the melting ice. The deposits are stratified and occur in  the form of 
outwash plains, val ley tra ins ,  deltas, kames, eskers ,  and kame terraces. 

Glaciolacustrine deposits 

Material rang ing from fine clay to sand derived from g laciers and deposited in  
g lacial lakes main ly by g lacial meltwater. Many deposits are bedded or 
laminated . 

Gleyed soil 

Soi l  that formed under poor d rai nage, resu lti ng in  the reduction of i ron and other 
elements i n  the profi le and i n  g ray colors. 

Graded stripcropping 

Growing crops i n  strips that g rade toward a protected waterway. 

Grassed waterway 

A natural or constructed waterway, typical ly broad and shal low, seeded to grass 
as protection against erosion . Conducts su rface water away from cropland .  
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Gravel 

Rounded or angular fragments of rock as much as 3 i nches (2 mi l l imeters to 7 .6 
centimeters) in  d iameter. An ind iv idual piece is a pebble. 

Gravel pit (map symbol) 

An open excavation from which soi l and underly ing material have been 
removed and used , without crush ing ,  as a source of sand or g ravel .  

Gravel ly soil material 

Material that has 1 5  to 35 percent, by volume, rounded or angu lar rock 
fragments, not prominently flattened , as much as 3 i nches (7 .6 centimeters) in 
d iameter. 

Gravel ly spot (map symbol) 

A spot where the surface layer has more than 35 percent, by volume, rock 
fragments that are mostly less than 3 i nches in d iameter in an area that has 
less than 1 5  percent rock fragments. 

Green manure crop (agronomy) 

A soi l-improving crop grown to be plowed under in an early stage of matu rity or 
soon after maturity. 

Ground water 

Water fi l l i ng a l l  the unblocked pores of the material below the water table. 

Gul ly (map symbol) 

A smal l ,  steep-sided channel caused by erosion and cut i n  unconsol idated 
materials by concentrated but intermittent flow of water. The d isti nction between 
a gu lly and a ri l l  is one of depth . A gu l ly general ly is an obstacle to farm 
mach inery and is too deep to be obl i terated by ord inary t i l lage whereas a ri l l  is 
of lesser depth and can be smoothed over by ord i nary t i l lage. 

Hard bedrock 

Bedrock that cannot be excavated except by blasting or by the use of special 
equ ipment that is not commonly used in construction .  

Hard to reclaim 

Reclamation is d ifficult after the removal of soi l  for construction and other uses. 
Revegetation and erosion control are extremely d ifficu lt. 

Hardpan 

A hardened or cemented soi l horizon , or layer. The soi l material is sandy, loamy, 
or clayey and is cemented by i ron oxide, s i l ica, calcium carbonate , or other 
substance. 
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Head slope (geomorphology) 

A geomorphic component of h i l ls consisti ng of a lateral ly concave area of a 
h i l ls ide, especial ly at the head of a d ra inageway. The overland waterflow is 
converg ing .  

Hemic soi l  material (mucky peat) 

Organic soi l material intermed iate in degree of decomposition between the less 
decomposed fi bric material and the more decomposed sapric material .  

High-residue crops 

Hi l l  

Such crops as smal l  g ra in and corn used for g ra in .  If properly managed , residue 
from these crops can be used to control erosion unti l the next crop i n  the 
rotation is establ ished. These crops retu rn large amounts of organic matter to 
the soi l .  

A generic term for an elevated area of  the land su rface, ris ing as  much as  1 , 000 
feet above surround ing lowlands, commonly of l im ited summit area and having 
a wel l  defined outl ine .  Slopes are general ly more than 1 5  percent. The 
d ist inction between a h i l l  and a mountain is arb itrary and may depend on local 
usage. 

Hi l lslope 

A generic term for the steeper part of a h i l l  between its summit and the drai nage 
l ine ,  val ley flat, or depression floor at the base of a h i l l .  

Horizon, soil 

A layer of soi l ,  approximately paral lel to the su rface, having d ist inct 
characteristics produced by soi l-forming processes. I n  the identification of soi l 
horizons, an uppercase letter represents the major horizons. Numbers or 
lowercase letters that fol low represent subdivisions of the major horizons. An 
explanation of the subd ivisions is g iven in  the "Soi l  Survey Manual . "  The major 
horizons of mineral soi l are as fol lows: 
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0 horizon: An organ ic layer of fresh and decaying plant residue. 
L horizon: A layer of organic and mineral l imn ic materials, includ ing 
coprogenous earth (sed imentary peat) , d iatomaceous earth , and marl .  
A horizon: The mineral horizon at  or near the surface i n  which an accumu lation 
of humified organic matter is mixed with the mineral materia l .  Also, a plowed 
surface horizon , most of which was orig inal ly part of a B horizon .  
E horizon: The mineral horizon in  which the main featu re is loss of s i l icate clay, 
i ron ,  a luminum,  or some combination of these. 
B horizon: The mineral horizon below an A horizon .  The B horizon is in part a 
layer of transition from the overly ing A to the underly ing C horizon .  The B 
horizon also has d istinctive characteristics, such as ( 1 ) accumu lation of clay, 
sesqu ioxides, humus, or a combination of these; (2) prismatic or blocky 
structu re ;  (3) redder or browner colors than those in the A horizon ; or (4) a 
combination of these. 
C horizon: The mineral horizon or layer, exclud ing i ndurated bed rock, that is 
l i ttle affected by soi l-forming processes and does not have the properties typical 
of the overly ing soi l materia l .  The material of a C horizon may be either l ike or 
un l i ke that in  which the solum formed . If the material is known to d iffer from that 
in the solum ,  an Arabic numera l ,  commonly a 2, precedes the letter C. 
Cr horizon: Soft, consol idated bedrock beneath the soi l .  
R layer: Consol idated bed rock beneath the soi l .  The bed rock commonly 
underl ies a C horizon ,  but it can be d i rectly below an A or a B horizon .  
M layer: A root-l im it ing subsoi l layer consisting of  nearly conti nuous,  horizontal ly 
oriented , human-manufactured materials. 
W layer: A layer of water with in  or beneath the soi l .  

Humus 

The wel l  decomposed , more or less stable part of the organic matter i n  mineral 
soi ls. 

Hydrologic soil groups 

Refers to soi ls g rouped accord ing to their runoff potentia l .  The soi l properties 
that i nfluence th is potential are those that affect the m in imum rate of water 
infi ltration on a bare soi l du ring periods after prolonged wetting when the soi l is 
not frozen . These properties i nclude depth to a seasonal h igh water table, the 
infi ltration rate , and depth to a layer that s ign ificantly restricts the downward 
movement of water. The slope and the ki nd of plant cover are not considered 
but are separate factors in predicti ng runoff. 

Igneous rock 

Rock that was formed by cool ing and sol id ification of magma and that has not 
been changed appreciably by weathering s ince its formation .  Major varieties 
i nclude pluton ic and volcanic rock (e . g . ,  andesite, basalt, and gran ite) .  

l l luviation 

The movement of soi l  material from one horizon to another in the soil profi le. 
General ly, material is removed from an upper horizon and deposited in  a lower 
horizon .  
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Impervious soil 

A soi l  th rough  which water, a i r, or roots penetrate slowly or not at a l l .  No soi l  is 
absolutely impervious to air and water al l  the time. 

lncreasers 

Species in the cl imax vegetation that increase in amount as the more desi rable 
plants are reduced by close graz ing .  l ncreasers commonly are the shorter 
plants and the less palatable to l ivestock. 

Infiltration 

The downward entry of water into the immed iate su rface of soi l  or other 
materia l ,  as contrasted with percolation ,  which is movement of water th rough 
so i l  layers or materia l .  

Infiltration capacity 

The maximum rate at which water can infi l trate into a soi l under a g iven set of 
cond itions. 

Infiltration rate 

The rate at which water penetrates the surface of the soi l at any g iven instant, 
usual ly expressed in i nches per hour. The rate can be l imited by the infi ltration 
capacity of the soi l or the rate at which water is appl ied at the surface. 

Intake rate 

The average rate of water enteri ng the soi l under i rrigation .  Most soi ls have a 
fast i n it ial rate ; the rate decreases with appl ication t ime. Therefore ,  intake rate 
for design pu rposes is not a constant but is a variable depend ing on the net 
i rrigation appl ication .  The rate of water i ntake , in i nches per hour, is expressed 
as fol lows: 

Very low: Less than 0 .2 
Low: 0.2 to 0.4 
Moderately low: 0.4 to 0 .75 
Moderate: 0. 75 to 1 .25 
Moderately high: 1 .25 to 1 .  75 
High: 1 .  75 to 2 .5  
Very high: More than 2 .5  

lnterfluve 

A landform composed of the relatively und issected upland or ridge between two 
adjacent val leys conta in ing streams flowing in  the same general d i rection .  An 
elevated area between two drai nageways that sheds water to those 
drai nageways. 

lnterfluve (geomorphology) 

A geomorphic component of h i l ls consisti ng of the uppermost, comparatively 
level or gently slop ing area of a h i l l ;  shoulders of backweari ng h i l ls lopes can 
narrow the upland or can merge, resu lti ng in a strongly convex shape. 
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Intermittent stream 

A stream, or reach of a stream, that does not flow year-round but that is 
commonly d ry for 3 or more months out of 12 and whose channel is general ly 
below the local water table. It flows on ly during wet periods or when it receives 
ground-water d ischarge or long , conti nued contri butions from melting snow or 
other surface and shal low subsurface sou rces. 

Invaders 

On range, plants that encroach i nto an area and grow after the cl imax 
vegetation has been reduced by graz ing .  General ly, plants invade fol lowing 
d istu rbance of the surface. 

I ron depletions 

See Redoximorphic featu res. 

I rrigation 

Appl ication of water to soils to assist in  production of crops. Methods of 
i rrigation are:  

Basin: water is appl ied rapid ly to nearly level pla ins surrounded by levees or 
d ikes. 
Border: Water is appl ied at the upper end of a strip in  which the lateral flow of 
water is control led by small earth ridges cal led border d ikes, or borders. 
Controlled flooding: Water is released at intervals from closely spaced field 
d itches and d istributed un iformly over the field . 
Corrugation: water is appl ied to smal l ,  closely spaced fu rrows or d itches i n  
fields of  close-growing crops or in  orchards so that it flows i n  on ly one d i rection .  
Drip (or trickle): water is appl ied slowly and under low pressu re to the su rface 
of the soi l  or i nto the soi l  th rough  such appl icators as emitters, porous tub ing ,  or 
perforated p ipe.  
Furrow: Water is appl ied i n  smal l  d itches made by cu ltivation implements. 
Furrows are used for tree and row crops. 
Sprinkler: Water is sprayed over the soi l surface th rough pipes or nozzles from 
a pressu re system.  
Subirrigation: Water is appl ied in  open d itches or t i le  l i nes unt i l  the water table is 
raised enough to wet the soi l .  
Wild flooding: water, released at  h igh points ,  is al lowed to flow onto an area 
without control led d istribution .  

Kame 

A low mound ,  knob, hummock, or short i rregu lar ridge composed of stratified 
sand and gravel deposited by a subg lacial stream as a fan or delta at the 
marg in  of a melti ng g lacier; by a supraglacial stream in a low place or hole on 
the surface of the g lacier; or as a ponded deposit on the surface or at the 
marg in  of stagnant ice. 
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Karst (topography) 

A kind of topography that formed in l imestone, gypsum,  or other soluble rocks 
by d issolution and that is characterized by closed depressions, s inkholes, 
caves, and underg round drai nage. 

Knoll 

A smal l ,  low, rounded hi l l  ris ing above adjacent landforms. 

Ksat 

See Satu rated hydrau l ic conductivity. 

Lacustrine deposit 

Material deposited in lake water and exposed when the water level is lowered 
or the elevation of the land is ra ised . 

Lake plain 

A nearly level surface marking the floor of an exti nct lake fi l led by wel l  sorted , 
general ly fi ne textu red , stratified deposits ,  commonly conta in ing varves. 

Lake terrace 

A narrow shelf, partly cut and partly bu i lt, produced along a lakeshore in front of 
a scarp l ine of low cl iffs and later exposed when the water level fal ls . 

Landfi l l  (map symbol) 

An area of accumulated waste products of human habitation ,  either above or 
below natu ral g round level .  

Landslide 

A genera l ,  encompassing term for most types of mass movement landforms 
and processes i nvolv ing the downslope transport and outward deposition of soi l 
and rock materials caused by gravitational forces; the movement may or may 
not involve satu rated materials. The speed and d istance of movement, as wel l  
as the amount of  so i l  and rock materia l ,  vary greatly. 

Large stones 

Rock fragments 3 i nches (7.6 centimeters) or more across. Large stones 
adversely affect the specified use of the soi l .  

Lava flow (map symbol) 

A sol id ified , commonly lobate body of rock formed th rough lateral ,  su rface 
outpouring of molten lava from a vent or fissure.  

Leaching 

The removal of solu ble material from so i l  or other material by percolating water. 
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Levee (map symbol) 

An embankment that confines or controls water, especial ly one bu i lt along the 
banks of a river to prevent overflow onto lowlands. 

Linear extensibi l ity 

Refers to the change in length of an unconfined clod as moistu re content is 
decreased from a moist to a dry state . Li near extensib i l ity is used to determine 
the shri nk-swel l  potential of soi ls .  It is an expression of the volume change 

between the water content of the clod at 1 13- or 1 11 a-bar tension (33kPa or 
1 0kPa tension) and oven dryness. Volume change is influenced by the amount 
and type of clay minerals in  the soi l .  The volume change is the percent change 
for the whole soi l .  I f  it is expressed as a fraction , the resu lti ng value is COLE,  
coefficient of l i near extensib i l ity. 

Liquid l imit 

The moistu re content at which the soi l  passes from a plastic to a l i qu id state . 

Loam 

Soil material that is 7 to 27 percent clay particles , 28 to 50 percent silt particles , 
and less than 52 percent sand particles. 

Loess 

Material transported and deposited by wind and consisting dominantly of si lt­
sized particles. 

Low strength 

The soi l  is not strong enough to support loads. 

Low-residue crops 

Such crops as corn used for si lage, peas, beans, and potatoes. Residue from 
these crops is not adequate to control erosion unti l the next crop in the rotation 
is establ ished . These crops retu rn l i ttle organic matter to the soi l .  

Marl 

An earthy, unconsol idated deposit consisting chiefly of calci um carbonate mixed 
with clay in approximately equal proportions; formed primari ly under freshwater 
lacustri ne cond it ions but also formed in more sal ine environments. 

Marsh or swamp (map symbol) 

A water-satu rated , very poorly d rai ned area that is intermittently or permanently 
covered by water. Sedges, catta i ls ,  and rushes are the dominant vegetation i n  
marshes, and  trees or shru bs are the  dominant vegetation i n  swamps. Not used 
in  map un its where the named soils are poorly d rai ned or very poorly d ra ined .  

Mass movement 

A generic term for the d islodgment and downslope transport of soi l and rock 
material as a un it under d i rect g ravitational stress. 
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Masses 

See Redoximorphic featu res. 

Meander belt 

The zone with in  which migration of a meandering channel occurs; the flood­
pla in area i ncluded between two imag inary l i nes d rawn tangential to the outer 
bends of active channel loops. 

Meander scar 

A crescent-shaped , concave or l i near mark on the face of a bluff or val ley wal l ,  
produced by the lateral erosion of  a meanderi ng stream that impinged upon and 
undercut the bluff. 

Meander scroll 

One of a series of long , paral le l ,  close-fitti ng ,  crescent-shaped ridges and 
troughs formed along the inner bank of a stream meander as the channel 
migrated lateral ly down-val ley and toward the outer bank. 

Mechan ical treatment 

Use of mechan ical equ ipment for seed ing ,  brush management, and other 
management practices. 

Medium textured soil 

Very fi ne sandy loam, loam, si lt loam, or si lt. 

Mesa 

A broad , nearly flat topped and commonly isolated landmass bounded by steep 
slopes or precipitous cl iffs and capped by layers of resistant, nearly horizontal 
rocky materia l .  The summit width is characteristical ly g reater than the height of 
the bound ing escarpments. 

Metamorphic rock 

Rock of any orig i n  altered in mineralog ical composition , chemical composition ,  
or structu re by heat, pressure,  and movement at depth i n  the earth 's crust. 
Nearly all such rocks are crystal l ine .  

Mine or quarry (map symbol) 

An open excavation from which soi l and underly ing material have been 
removed and in which bed rock is exposed . Also denotes su rface open ings to 
underground mines. 

Mine spoil 

An accumulation of d isplaced earthy materia l ,  rock, or other waste material 
removed du ring min ing or excavation .  Also cal led earthy fi l l .  

Mineral soil 

Soi l  that is main ly mineral material and low in  organic materia l .  I ts bulk density 
is more than that of organic soi l .  
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Minimum til lage 

Only the t i l lage essential to crop production and prevention of soi l damage. 

Miscellaneous area 

A kind of map un it that has l i ttle or no natu ral soil and supports l ittle or no 
vegetation .  

Miscellaneous water (map symbol) 

Small , constructed bod ies of water that are used for industria l ,  san itary, or 
min ing appl ications and that contain water most of the year. 

Moderately coarse textured soil 

Coarse sandy loam, sandy loam, or fine sandy loam. 

Moderately fine textured soil 

Clay loam, sandy clay loam, or si lty clay loam. 

Mollie epipedon 

A th ick, dark, humus-rich surface horizon (or horizons) that has h igh base 
satu ration and pedogenic soil structu re.  I t  may include the upper part of the 
subsoi l .  

Moraine 

In terms of g lacial geology, a mound ,  ridge, or other topograph ical ly d istinct 
accumu lation of unsorted , unstratified drift, predominantly ti l l ,  deposited 
primari ly by the d i rect action of g lacial ice in a variety of landforms. Also, a 
general term for a landform composed main ly of ti l l  (except for kame moraines, 
which are composed main ly of stratified outwash) that has been deposited by a 
g lacier. Some types of moraines are d is integ ration ,  end ,  g round ,  kame, lateral ,  
recessional ,  and termina l .  

Morphology, soil 

The physical makeup of the soi l ,  includ ing the textu re ,  structu re ,  porosity, 
consistence, color, and other physica l ,  mineral ,  and biolog ical properties of the 
various horizons, and the th ickness and arrangement of those horizons in the 
soi l profi le. 

Mottl ing, soil 

I rregu lar spots of d ifferent colors that vary i n  number and size. Descriptive 
terms are as fol lows: abundance-few, common, and many; size-fine, 
medium, and coarse; and contrast-faint, distinct, and prominent. The size 
measurements are of the d iameter along the greatest d imension . Fine ind icates 
less than 5 mi l l imeters (about 0 .2 inch) ;  medium, from 5 to 1 5  mi l l imeters (about 
0.2 to 0.6 inch) ;  and coarse, more than 1 5  mi l l imeters (about 0.6 inch) .  

Mountain 

A generic term for an elevated area of the land su rface, ris ing more than 1 , 000 
feet (300 meters) above surround ing lowlands, commonly of restricted summit 
area (relative to a plateau) and general ly having steep sides. A mounta in can 
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occur as a s ingle ,  isolated mass or i n  a g roup forming a chain or range. 
Mountains are formed primari ly by tectonic activity and/or volcan ic action but 
can also be formed by d ifferential erosion . 

Muck 

Dark, fi nely d ivided , wel l  decomposed organic soi l materia l .  (See Sapric soi l  
material . )  

Mucky peat 

See Hemic soi l  materia l .  

Mudstone 

A blocky or massive, fi ne grai ned sed imentary rock i n  which the proportions of 
clay and si lt are approximately equal .  Also, a general term for such material as 
clay, si lt, claystone, si ltstone, shale, and arg i l l ite and that should be used on ly 
when the amounts of clay and si lt are not known or cannot be precisely 
identified . 

Munsell notation 

A designation of color by degrees of th ree simple variables-hue, value ,  and 
chroma. For example, a notation of 1 OYR 6/4 is a color with hue of 1 OYR, value 
of 6 ,  and chroma of 4 .  

Natric horizon 

A special kind of arg i l l ic horizon that contains enough exchangeable sod i um to 
have an adverse effect on the physical cond ition of the subsoi l .  

Neutral soil 

A soi l  having a pH value of 6 .6 to 7.3. (See Reaction ,  soi l . )  

Nodules 

See Redoximorphic featu res. 

Nose slope (geomorphology) 

A geomorphic component of h i l ls consisti ng of the projecti ng end (lateral ly 
convex area) of a h i l ls ide. The overland waterflow is predominantly d ivergent. 
Nose slopes consist dominantly of col luvi um and slope-wash sed iments (for 
example, slope al luvium) .  

Nutrient, plant 

Any element taken i n  by a plant essential to its g rowth . Plant nutrients are 
main ly n i trogen ,  phosphorus, potass ium,  calci um ,  magnesium ,  su lfu r, i ron ,  
manganese, copper, boron ,  and z inc obtai ned from the soi l  and carbon ,  
hydrogen ,  and  oxygen obtained from the a i r  and  water. 

Organic matter 

Plant and an imal residue i n  the soi l i n  various stages of decomposition . The 
content of organic matter in  the surface layer is described as fol lows: 
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Very low: Less than 0 .5  percent 
Low: 0.5 to 1 .0 percent 
Moderately low: 1 . 0 to 2.0 percent 
Moderate: 2 .0  to 4.0 percent 
High: 4.0 to 8.0 percent 
Very high: More than 8.0 percent 

Outwash 

Stratified and sorted sed iments (ch iefly sand and gravel) removed or "washed 
out" from a g lacier by meltwater streams and deposited in front of or beyond the 
end moraine or the marg in  of a g lacier. The coarser material is deposited nearer 
to the ice. 

Outwash plain 

An extensive lowland area of coarse textured g laciofluvial materia l .  An outwash 
pla in is commonly smooth ; where pitted , it general ly is low in rel ief. 

Paleoterrace 

An erosional remnant of a terrace that reta ins the surface form and al luvial 
deposits of its orig in  but was not emplaced by, and commonly does not g rade 
to, a present-day stream or d ra inage network. 

Pan 

A compact, dense layer in  a soi l that impedes the movement of water and the 
growth of roots . For example, hardpan, fragipan, claypan, plowpan, and traffic 
pan. 

Parent material 

The unconsol idated organic and mineral material i n  which soi l forms. 

Peat 

Unconsol idated materia l ,  largely undecomposed organic matter, that has 
accumulated under excess moistu re.  (See Fibric soil material . )  

Ped 

An ind ividual natu ral soil agg regate, such as a granule ,  a prism,  or a block. 

Pedised iment 

A layer of sed iment, eroded from the shoulder and backslope of an erosional 
slope, that l ies on and is being (or was) transported across a gently slopi ng 
erosional surface at the foot of a reced ing h i l l  or mounta in slope. 

Pedon 

The smal lest volume that can be cal led "a soi l . "  A pedon is th ree d imensional 
and large enough to permit study of al l  horizons. I ts area ranges from about 1 0  
to 1 00 square feet ( 1  square meter to 1 0  square meters) , depend ing on the 
variabi l ity of the soi l .  
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Percolation 

The movement of water through the soi l .  

Perennial water (map symbol) 

Smal l ,  natu ral or constructed lakes, ponds, or pits that contain water most of the 
year. 

Permafrost 

Ground ,  soi l ,  or rock that remains at or below 0 degrees C for at least 2 years. I t  
is defi ned on the basis of temperatu re and is not necessarily frozen . 

pH value 

A numerical designation of acid ity and alka l in ity i n  soi l .  (See Reaction ,  soi l . )  

Phase, soil 

A subdivision of a soi l series based on featu res that affect its use and 
management, such as slope, ston iness, and flood ing .  

Piping 

Formation of subsurface tunnels or p ipel ike cavities by water moving th rough 
the soi l .  

Pitting 

Pits caused by melti ng around ice. They form on the soi l after plant cover is 
removed . 

Plastic l imit 

The moistu re content at which a soi l changes from semisol id to plastic. 

Plasticity index 

The numerical d ifference between the l iqu id l im it and the plastic l im it; the range 
of moistu re content with in  which the soi l remains plastic. 

Plateau (geomorphology) 

A comparatively flat area of g reat extent and elevation ;  specifical ly, an extensive 
land reg ion that is considerably elevated (more than 1 00 meters) above the 
adjacent lower ly ing terra in ,  is commonly l im ited on at least one side by an 
abrupt descent, and has a flat or nearly level su rface. A comparatively large 
part of a plateau surface is near summit level .  

Playa 

The general ly d ry and nearly level lake plain that occupies the lowest parts of 
closed depressions, such as those on intermontane basin floors. Temporary 
flood ing occurs primari ly i n  response to precipitation and runoff. Playa deposits 
are fine grai ned and may or may not have a h igh water table and sal ine 
cond itions. 
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Pl inth ite 

The sesqu ioxide-rich , humus-poor, h igh ly weathered mixtu re of clay with quartz 
and other d i l uents. I t  commonly appears as red mottles, usual ly i n  platy, 
polygonal ,  or reticulate patterns. P l i nth ite changes i rreversibly to an i ronstone 
hardpan or to i rregular agg regates on repeated wetti ng and dry ing , especial ly if 
it is exposed also to heat from the sun .  In a moist soi l ,  p l i nth ite can be cut with a 
spade. It is a form of laterite .  

Plowpan 

A compacted layer formed in the soi l  d i rectly below the plowed layer. 

Pond ing 

Stand ing water on soi ls in  closed depressions. Un less the soi ls are artificial ly 
d rai ned , the water can be removed on ly by percolation or evapotranspiration .  

Poorly graded 

Refers to a coarse grai ned soil or soil material consisti ng main ly of particles of 
nearly the same size. Because there is l ittle d ifference in size of the particles, 
density can be i ncreased on ly sl ightly by compaction .  

Pore l in ings 

See Redoximorphic featu res. 

Potential native plant community 

See Cl imax plant commun ity. 

Potential rooting depth (effective rooting depth) 

Depth to which roots could penetrate if the content of moistu re in  the soi l were 
adequate. The soi l  has no properties restricting the penetration of roots to th is 
depth . 

Prescribed burning 

Del i berately burn ing an area for specific management purposes, under the 
appropriate cond it ions of weather and soi l moistu re and at the proper time of 
day. 

Productivity, soil 

The capabi l ity of a soi l for producing a specified plant or sequence of plants 
under specific management. 

Profi le, soil 

A vertical section of the soi l  extend ing th rough al l  its horizons and i nto the 
parent materia l .  

Proper grazing use 

Grazing at an i ntensity that mainta ins enough cover to protect the soi l  and 
mainta in or improve the quantity and qual ity of the desirable vegetation .  This 
practice increases the vigor and reproduction capacity of the key plants and 
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promotes the accumu lation of l itter and mu lch necessary to conserve soi l and 
water. 

Rangeland 

Land on which the potential natu ral vegetation is predominantly g rasses, 
g rassl ike plants, forbs, or shrubs su itable for g razing or browsing .  It i ncludes 
natu ral g rasslands, savannas, many wetlands, some deserts, tundras, and 
areas that support certai n  forb and shrub commun ities. 

Reaction, soil 

A measure of acid ity or a lka l in ity of a soi l ,  expressed as pH values. A soi l  that 
tests to pH 7 .0  is described as precisely neutral in reaction because it is neither 
acid nor alkal ine .  The degrees of acid ity or alka l in ity, expressed as pH values,  
are :  

Ultra acid: Less than 3 .5 
Extremely acid: 3 .5  to 4 .4 
Very strongly acid: 4 .5  to 5 .0 
Strongly acid: 5 . 1 to 5 .5  
Moderately acid: 5.6 to 6 .0  
Slightly acid: 6. 1 to  6 .5  
Neutral: 6.6 to  7 .3  
Slightly alkaline: 7.4 to 7 .8  
Moderately alkaline: 7 .9  to 8 .4  
Strongly alkaline: 8 .5  to 9 .0  
Very strongly alkaline: 9 . 1 and h igher 

Red beds 

Sed imentary strata that are main ly red and are made up largely of sandstone 
and shale. 

Redoximorphic concentrations 

See Redoximorphic featu res. 

Redoximorphic depletions 

See Redoximorphic featu res. 

Redoximorphic features 

Redoximorphic featu res are associated with wetness and result from alternati ng 
periods of reduction and oxidation of i ron and manganese compounds i n  the 
soi l .  Reduction occu rs du ring satu ration with water, and oxidation occu rs when 
the soi l is not satu rated. Characteristic color patterns are created by these 
processes. The reduced i ron and manganese ions may be removed from a soi l 
if vertical or lateral fluxes of water occu r, i n  which case there is no i ron or 
manganese precipitation in  that soi l .  Wherever the i ron and manganese are 
oxid ized and precipitated , they form either soft masses or hard concretions or 
nodu les. Movement of i ron and manganese as a result of redoximorph ic 
processes in  a so i l  may resu lt i n  redoximorph ic featu res that are defi ned as 
fol lows: 
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1 .  Redoximorph ic concentrations.-These are zones of apparent 
accumu lation of i ron-manganese oxides, includ ing :  

A Nodu les and concretions, which are cemented bod ies that can be 
removed from the soil intact. Concretions are d istingu ished from 
nodu les on the basis of i nternal organ ization .  A concretion typ ically 
has concentric layers that are visible to the naked eye. Nodu les do not 
have visible organ ized internal structu re ;  and 

B. Masses, which are noncemented concentrations of substances with i n  
the  soi l matrix; and 

C. Pore l i n ings, i .e . , zones of accumu lation along pores that may be 
either coati ngs on pore surfaces or impregnations from the matrix 
adjacent to the pores. 

2. Redoximorph ic depletions.-These are zones of low chroma (chromas less 
than those in  the matrix) where either i ron-manganese oxides alone or both 
i ron-manganese oxides and clay have been stri pped out, includ ing :  

A I ron depletions, i .e . ,  zones that conta in low amounts of  i ron and 
manganese oxides but  have a clay content s imi lar to that of  the 
adjacent matrix; and 

B.  Clay depletions, i . e . ,  zones that conta in low amounts of i ron , 
manganese , and clay (often referred to as si lt coati ngs or skeletans) . 

3 .  Reduced matrix.-This is a soi l matrix that has low chroma in situ but 
undergoes a change in  hue or chroma with i n  30 minutes after the soi l  
material has been exposed to a i r. 

Reduced matrix 

See Redoximorphic featu res. 

Regolith 

All unconsol idated earth materials above the sol id bedrock. It includes material 
weathered i n  place from al l  kinds of bedrock and al luvial ,  g lacial ,  eol ian , 
lacustri ne ,  and pyroclastic deposits .  

Rel ief 

The relative d ifference in elevation between the upland summits and the 
lowlands or val leys of a g iven reg ion .  

Residuum (residual soil material) 

Ri l l  

Unconsol idated , weathered or partly weathered mineral material that 
accumulated as bed rock d is integrated in  place. 

A very smal l ,  steep-sided channel resu lting from erosion and cut in 
unconsol idated materials by concentrated but intermittent flow of water. A ri l l  
general ly is not  an obstacle to wheeled veh icles and is shal low enough to be 
smoothed over by ord inary t i l lage. 
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Riser 

The vertical or steep side slope (e . g . ,  escarpment) of terraces, flood-pla in steps, 
or other stepped landforms; commonly a recu rri ng part of a series of natu ra l ,  
stepl ike landforms, such as successive stream terraces. 

Road cut 

A sloping surface produced by mechan ical means du ring road construction . It is 
commonly on the uph i l l  s ide of the road . 

Rock fragments 

Rock or mineral fragments having a d iameter of 2 mi l l imeters or more;  for 
example, pebbles, cobbles, stones, and boulders. 

Rock outcrop (map symbol) 

An exposu re of bed rock at the surface of the earth. Not used where the named 
soils of the surround ing map un it are shal low over bedrock or where "Rock 
outcrop" is a named component of the map un it. 

Root zone 

The part of the soi l that can be penetrated by plant roots. 

Runoff 

The precip itation d ischarged into stream channels from an area. The water that 
flows off the surface of the land without s inking into the soil is cal led surface 
runoff. water that enters the soi l before reach ing surface streams is cal led 
ground-water runoff or seepage flow from ground water. 

Saline soil 

A soi l  conta in ing soluble salts in  an amount that impairs g rowth of plants. A 
sal ine soi l does not conta in excess exchangeable sod ium .  

Saline spot (map symbol) 

An area where the surface layer has an electrical conductivity of 8 mmhos/cm 
more than the surface layer of the named soi ls in the surround ing map un it. The 
surface layer of the surround ing soi ls has an electrical conductivity of 2 
mmhos/cm or less. 

Sand 

As a soi l separate , ind iv idual rock or mineral fragments from 0 .05 mi l l imeter to 
2 .0  mi l l imeters i n  d iameter. Most sand grains consist of quartz . As a soi l  textu ral 
class, a soi l  that is 85 percent or more sand and not more than 1 0  percent clay. 

Sandstone 

Sed imentary rock conta in ing dominantly sand-sized particles. 
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Sandy spot (map symbol) 

A spot where the surface layer is loamy fine sand or coarser in  areas where the 
surface layer of the named soi ls in  the su rround ing map un it is very fine sandy 
loam or fi ner. 

Sapric soil material (muck) 

The most h igh ly decomposed of a l l  organic soi l materia l .  Muck has the least 
amount of plant fiber, the h ighest bu lk density, and the lowest water content at 
satu ration of all organic soi l  materia l .  

Saturated hydraul ic conductivity (Ksat) 

The ease with which pores of a satu rated soi l transmit water. Formal ly, the 
proportional ity coefficient that expresses the relationsh ip of the rate of water 
movement to hydrau l ic g radient in Darcy's Law, a law that describes the rate of 
water movement th rough porous med ia. Commonly abbreviated as "Ksat ."  
Terms describ ing satu rated hyd raul ic conductivity are :  

Very high: 1 00 or more micrometers per second ( 1 4 . 1 7  or more i nches per 
hour) 
High: 1 0  to 1 00 micrometers per second ( 1 .4 1 7  to 1 4 . 1 7  inches per hour) 
Moderately high: 1 to 1 0  micrometers per second (0. 1 4 1 7  inch to 1 .4 1 7 i nches 
per hour) 
Moderately low: 0. 1 to 1 micrometer per second (0.0 1 4 1 7 to 0 . 1 4 1 7  inch per 
hour) 
Low: 0 .0 1  to 0 . 1 m icrometer per second (0 .00 1 4 1 7 to 0 .0 1 4 1 7 inch per hour) 
Very low: Less than 0 .0 1  micrometer per second (less than 0 .001 4 1 7 inch per 
hour) .  

To convert inches per hour to micrometers per second ,  mu lti ply i nches per hour 
by 7 . 0572. To convert micrometers per second to i nches per hour, mu ltiply 
micrometers per second by 0 . 1 4 1 7 . 

Saturation 

Wetness characterized by zero or positive pressure of the soi l water. Under 
cond itions of satu ration ,  the water wi l l  flow from the soi l matrix i nto an un l i ned 
auger hole. 

Scarification 

The act of abrad ing ,  scratch ing ,  loosen ing ,  crush ing ,  or modify ing the surface to 
i ncrease water absorption or to provide a more ti l lable soi l .  

Sedimentary rock 

A consol idated deposit of elastic particles, chemical precipitates, or organic 
remains accumu lated at or near the surface of the earth under normal low 
temperatu re and pressu re cond itions. Sed imentary rocks include consol idated 
equ ivalents of a l luvium ,  col luvi um ,  d rift, and eol ian , lacustri ne, and marine 
deposits. Examples are sandstone, si ltstone,  mudstone, claystone, shale, 
cong lomerate , l imestone, dolomite , and coal .  
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Sequum 

A sequence consisting of  an i l l uvial horizon and the overlying eluvial horizon .  
(See Eluviation . )  

Series, soil 

A group of soi ls that have profi les that are almost a l ike ,  except for d ifferences in 
textu re of the surface layer. Al l the soi ls of a series have horizons that are 
s imi lar in composition ,  th ickness, and arrangement. 

Severely eroded spot (map symbol) 

An area where,  on the average, 75 percent or more of the orig i nal surface layer 
has been lost because of accelerated erosion . Not used in  map un its in which 
"severely eroded , "  "very severely eroded , "  or "gu l l ied" is part of the map un it 
name. 

Shale 

Sed imentary rock that formed by the harden ing of a deposit of clay, si lty clay, or 
si lty clay loam and that has a tendency to spl it i nto th i n  layers. 

Sheet erosion 

The removal of a fai rly un iform layer of soi l material from the land surface by the 
action of rai nfal l  and surface runoff. 

Short, steep slope (map symbol) 

A narrow area of soi l having slopes that are at least two slope classes steeper 
than the slope class of the surround ing map un it. 

Shoulder 

The convex, erosional su rface near the top of a h i l lslope. A shoulder is a 
transition from summit to backslope. 

Shrink-swell  

The shri nking of soi l when d ry and the swel l ing when wet. Shri nking and 
swel l ing can damage roads, dams, bui ld ing foundations, and other structures. I t  
can also damage plant roots. 

Shrub-coppice dune 

A smal l ,  streaml ined dune that forms around brush and clump vegetation . 

Side slope (geomorphology) 

A geomorphic component of h i l ls consisti ng of a lateral ly planar area of a 
h i l ls ide. The overland waterflow is predominantly paral le l .  S ide slopes are 
dominantly col luvi um and slope-wash sed iments. 

Si l ica 

A combination of s i l icon and oxygen .  The mineral form is cal led quartz . 
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Si l ica-sesqu ioxide ratio 

Si lt 

The ratio of the number of molecules of s i l ica to the number of molecu les of 
a lumina and i ron oxide. The more h igh ly weathered soi ls or the i r  clay fractions 
in  warm-temperate , humid reg ions, and especial ly those in  the tropics ,  general ly 
have a low ratio .  

As a soi l separate , ind iv idual mineral particles that range i n  d iameter from the 
upper l im it of clay (0. 002 mi l l imeter) to the lower l im it of very fine sand (0 .05 
mi l l imeter) . As a soi l textu ral class, soi l that is 80 percent or more si lt and less 
than 1 2  percent clay. 

Siltstone 

An indurated si lt having the texture and composition of shale but lacking its fi ne 
lamination or fiss i l ity ;  a massive mudstone i n  which si lt predominates over clay. 

Simi lar soils 

Soi ls that share l im its of d iagnostic criteria, behave and perform in a s imi lar 
manner, and have s imi lar conservation needs or management requ i rements for 
the major land uses in the survey area. 

Sinkhole (map symbol) 

A closed , circu lar or e l l iptical depression , commonly funnel shaped , 
characterized by subsu rface d rainage and formed either by d issolution of the 
surface of underly ing bed rock (e.g . ,  l imestone, gypsum,  or salt) or by col lapse 
of underly ing caves with i n  bedrock. Complexes of s inkholes in carbonate-rock 
terra in are the main components of karst topog raphy. 

Site index 

A designation of the qual ity of a forest site based on the height of the dominant 
stand at an arbitrari ly chosen age. For example, if the average height attai ned 
by dominant and codominant trees in  a fu l ly stocked stand at the age of 50 
years is 75 feet, the site i ndex is 75. 

Sl ickensides (pedogen ic) 

Grooved , striated , and/or g lossy (shiny) sl ip faces on structu ral peds, such as 
wedges; produced by shri nk-swel l  processes, most commonly i n  soi ls that have 
a h igh content of expansive clays. 

Slide or sl ip (map symbol) 

A prominent landform scar or ridge caused by fai rly recent mass movement or 
descent of earthy material result ing from fai l u re of earth or rock under shear 
stress along one or several surfaces. 

Slope 

The incl ination of the land surface from the horizonta l .  Percentage of slope is 
the vertical d istance d ivided by horizontal d istance ,  then mu ltip l ied by 1 00 .  
Thus, a slope of 20 percent is a d rop of 20 feet i n  1 00 feet of horizontal 
d istance. 
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Slope al luvium 

Sed iment g radual ly transported down the slopes of mountains or h i l ls primari ly 
by nonchannel al l uvial processes ( i .e . , slope-wash processes) and 
characterized by particle sorti ng .  Lateral particle sorti ng is evident on long 
slopes. In a profi le sequence ,  sed iments may be d istingu ished by d ifferences in 
size and/or specific g ravity of rock fragments and may be separated by stone 
l i nes. Burn ished peds and sorting of rounded or subrounded pebbles or cobbles 
d istingu ish these materials from unsorted col luvial deposits .  

Slow refi l l  

The slow fi l l i ng of ponds,  resu lti ng from restricted water transmission i n  the soi l .  

Slow water movement 

Restricted downward movement of water th rough  the soi l .  See Satu rated 
hydrau l ic conductivity. 

Sodic (alkal i) soil 

A soi l  having so high a degree of a lkal i n ity (pH 8.5 or h igher) or so high a 
percentage of exchangeable sod ium ( 1 5 percent or more of the total 
exchangeable bases) , or both , that plant g rowth is restricted . 

Sodic spot (map symbol) 

An area where the surface layer has a sod ium adsorption ratio that is at least 
1 0  more than that of the surface layer of the named soi ls in the su rround ing 
map un it. The surface layer of the surround ing soi ls has a sod i um adsorption 
ratio of 5 or less. 

Sodicity 

The deg ree to which a soi l  is affected by exchangeable sod ium .  Sod icity is 
expressed as a sod ium adsorption ratio (SAR) of a satu ration extract, or the 

ratio of Na+ to ca++
+ Mg++ _ The degrees of sod icity and the i r  respective ratios 

are:  

Slight: Less than 1 3 : 1 
Moderate: 1 3-30 :  1 
Strong: More than 30: 1 

Sodium adsorption ratio (SAR) 

A measure of the amount of sod i um (Na) relative to calcium (Ca) and 
magnesium (Mg) i n  the water extract from satu rated soi l  paste. It is the ratio of 
the Na concentration d ivided by the square root of one-half of the Ca + Mg 
concentration .  

Soft bedrock 

Bedrock that can be excavated with trench ing mach ines, backhoes, smal l 
rippers ,  and other equ ipment commonly used i n  construction .  
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Soil 

A natural ,  th ree-d imensional body at the earth 's surface. It is capable of 
supporting plants and has properties resu lting from the integ rated effect of 
cl imate and l iv ing matter acting on earthy parent materia l ,  as cond itioned by 
rel ief and by the passage of t ime. 

Soil separates 

Mineral particles less than 2 mi l l imeters in equ ivalent d iameter and rang ing 
between specified size l im its. The names and sizes, in  mi l l imeters ,  of separates 
recogn ized in the Un ited States are as fol lows: 

Very coarse sand: 2 .0  to 1 . 0 
Coarse sand: 1 . 0 to 0 .5  
Medium sand: 0 .5 to 0 .25 
Fine sand: 0.25 to 0 . 1 O 
Very fine sand: 0. 1 0  to 0 .05 
Silt: 0 .05 to 0 . 002 
Clay: Less than 0 . 002 

Solum 

The upper part of  a so i l  profi le , above the C horizon ,  i n  which the processes of 
soi l formation are active. The solum in soi l consists of the A, E, and B horizons. 
General ly, the characteristics of the material i n  these horizons are un l i ke those 
of the material below the solum .  The l iv ing roots and plant and an imal activities 
are largely confined to the solum .  

Spoil area (map symbol) 

A pi le of earthy materials, either smoothed or uneven ,  result ing from human 
activity. 

Stone l ine 

I n  a vertical cross section ,  a l ine formed by scattered fragments or a d iscrete 
layer of angu lar and subangu lar rock fragments (commonly a g ravel- or cobble­
sized lag concentration) that formerly was draped across a topographic surface 
and was later buried by add itional sed iments. A stone l ine general ly caps 
material that was subject to weatheri ng ,  so i l  formation ,  and erosion before 
buria l .  Many stone l i nes seem to be bu ried erosion pavements ,  orig inal ly 
formed by sheet and ri l l  erosion across the land surface. 

Stones 

Rock fragments 1 0  to 24 inches (25 to 60 centimeters) in d iameter if rounded or 
1 5  to 24 i nches (38 to 60 centimeters) in  length if flat. 

Stony 

Refers to a soi l  conta in ing stones in numbers that i nterfere with or prevent 
t i l lage. 
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Stony spot (map symbol) 

A spot where 0 .0 1  to 0 . 1 percent of the soi l su rface is covered by rock 
fragments that are more than 1 0  inches in  d iameter in  areas where the 
surround ing soi l has no surface stones. 

Strath terrace 

A type of stream terrace; formed as an erosional su rface cut on bedrock and 
th i n ly mantled with stream deposits (al l uvium) .  

Stream terrace 

One of a series of platforms in a stream val ley, flanking and more or less 
paral le l to the stream channel ,  orig i nal ly formed near the level of the stream; 
represents the remnants of an abandoned flood plain ,  stream bed , or val ley 
floor produced during a former state of fluvial erosion or deposition .  

Stripcropping 

Growing crops i n  a systematic arrangement of stri ps or bands that provide 
vegetative barriers to wind erosion and water erosion . 

Structure, soil 

The arrangement of primary soi l particles i nto compound particles or 
aggregates. The pri ncipal forms of soi l structu re are:  

Platy: Flat and laminated 
Prismatic: Vertical ly elongated and having flat tops 
Columnar: Vertical ly elongated and having rounded tops 
Angular blocky: Having faces that intersect at sharp ang les (planes) 
Subangular blocky: Having subrounded and planar faces (no sharp ang les) 
Granular: Smal l structu ral un its with curved or very i rregu lar faces 

Structu reless soi l horizons are defi ned as fol lows: 

Single grained: Entirely noncoherent (each gra in by itself) , as i n  loose sand 
Massive: Occurring as a coherent mass 

Stubble mulch 

Stubble or other crop residue left on the soi l or partly worked into the soi l .  I t  
protects the soi l from wind erosion and water erosion after harvest, du ring 
preparation of a seedbed for the next crop,  and du ring the early g rowing period 
of the new crop. 

Subsoil 

Techn ical ly, the B horizon ; rough ly, the part of the solum below plow depth . 

Subsoil ing 

Ti l l i ng a soi l below normal plow depth , ord inarily to shatter a hardpan or 
claypan .  
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Substratum 

The part of the soi l below the solum.  

Subsurface layer 

Any surface soil horizon (A, E, AB, or EB) below the surface layer. 

Summer fallow 

The ti l lage of uncropped land during the summer to control weeds and al low 
storage of moistu re i n  the soi l for the growth of a later crop. A practice common 
in  semiarid reg ions, where annual precipitation is not enough to produce a crop 
every year. Summer fal low is frequently practiced before planting winter g ra in .  

Summit 

The topograph ical ly h ighest position of a h i l lslope. It has a nearly level (planar 
or on ly s l ightly convex) surface. 

Surface layer 

The soi l  ord i nari ly moved in t i l lage, or its equ ivalent in uncu ltivated soi l ,  rang ing 
in  depth from 4 to 10 i nches ( 1 0 to 25 centimeters). Frequently designated as 
the "plow layer, "  or the "Ap horizon . "  

Surface soil 

The A, E ,  AB, and EB horizons, considered col lectively. I t  i ncludes al l  
subd ivisions of these horizons. 

Talus 

Rock fragments of any size or shape (commonly coarse and angu lar) derived 
from and lyi ng at the base of a cliff or very steep rock slope. The accumu lated 
mass of such loose broken rock formed chiefly by fal l i ng ,  rol l i ng ,  or sl id ing .  

Taxadjuncts 

Soi ls that cannot be classified in  a series recogn ized in  the classification 
system. Such soi ls are named for a series they strongly resemble and are 
designated as taxadjuncts to that series because they d iffer in ways too small to 
be of consequence i n  interpreting the i r  use and behavior. Soi ls are recogn ized 
as taxadjuncts on ly when one or more of the i r  characteristics are sl ig htly 
outside the range defined for the fami ly of the series for which the soils are 
named . 

Terminal moraine 

An end moraine that marks the farthest advance of a g lacier. It typically has the 
form of a massive arcuate or concentric ridge, or complex of ridges, and is 
underlain  by ti l l  and other types of d rift. 

Terrace (conservation) 

An embankment, or ridge, constructed across sloping soi ls on the contour or at 
a s l ight angle to the contour. The terrace intercepts surface runoff so that water 
soaks into the soi l or flows slowly to a prepared outlet. A terrace in a field 
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general ly is bu i lt so that the field can be farmed . A terrace i ntended main ly for 
d rai nage has a deep channel that is maintai ned i n  permanent sod . 

Terrace (geomorphology) 

A stepl ike surface , bordering a val ley floor or shorel ine ,  that represents the 
former position of a flood plai n ,  lake, or seashore.  The term is usual ly appl ied 
both to the relatively flat summit surface (tread) that was cut or bu i lt by stream 
or wave action and to the steeper descend ing slope (scarp or riser) that has 
graded to a lower base level of erosion . 

Terracettes 

Smal l ,  i rregu lar stepl ike forms on steep h i l lslopes, especial ly in pastu re , formed 
by creep or erosion of surficial materials that may be induced or enhanced by 
trampl ing of l ivestock, such as sheep or cattle. 

Texture, soil 

The relative proportions of sand ,  si lt, and clay particles i n  a mass of soi l .  The 
basic textu ral classes, i n  order of increasing proportion of fine particles, are 
sand, loamy sand, sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, 
silty clay loam, sandy clay, silty clay, and clay. The sand ,  loamy sand ,  and 
sandy loam classes may be fu rther d ivided by specify ing "coarse, "  "fine , "  or 
"very fi ne . "  

Thin layer 

Ti l l  

Otherwise su itable soi l  material that is too th i n  for the specified use. 

Dominantly unsorted and nonstratified drift, general ly unconsol idated and 
deposited d i rectly by a g lacier without subsequent reworking by meltwater, and 
consisti ng of a heterogeneous mixtu re of clay, si lt, sand ,  g ravel ,  stones, and 
boulders ;  rock fragments of various l itholog ies are embedded with in  a finer 
matrix that can range from clay to sandy loam. 

Ti l l  plain 

An extensive area of level to gently undu lating soi ls underlain  predominantly by 
ti l l  and bounded at the d istal end by subord inate recessional or end moraines. 

Tilth , soil 

The physical cond ition of the soi l as related to t i l lage, seedbed preparation ,  
seed l ing emergence, and root penetration .  

Toeslope 

The gently i ncl i ned surface at the base of a h i l lslope. Toeslopes in  profi le are 
commonly gentle and l i near and are constructional surfaces forming the lower 
part of a h i l lslope conti nuum that g rades to val ley or closed-depression floors. 
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Topsoil  

The upper part of the soi l ,  which is the most favorable material for p lant g rowth . 
It is ord i nari ly rich i n  organic matter and is used to topdress road banks,  lawns, 
and land affected by min ing .  

Trace elements 

Chemical elements, for example, z i nc, cobalt, manganese, copper, and i ron ,  i n  
soi ls in  extremely smal l amounts. They are essential to plant g rowth . 

Tread 

The flat to gently slopi ng ,  topmost, lateral ly extensive slope of terraces, flood­
pla in steps, or other stepped landforms; commonly a recurring part of a series 
of natu ral stepl ike landforms, such as successive stream terraces. 

Tuff 

A generic term for any consol idated or cemented deposit that is 50 percent or 
more volcanic ash .  

Upland 

An i nformal ,  general term for the h igher g round of a reg ion ,  i n  contrast with a 
low-ly ing adjacent area, such as a val ley or plain ,  or for land at a h igher 
elevation than the flood plain or low stream terrace ; land above the footslope 
zone of the h i l lslope conti nuum .  

Valley fi l l  

The unconsol idated sed iment deposited by any agent (water, wind ,  ice ,  or mass 
wasti ng) so as to fi l l  or partly fi l l  a val ley. 

Variegation 

Refers to patterns of contrast ing colors assumed to be i nherited from the parent 
material rather than to be the resu lt of poor d rai nage. 

Varve 

A sed imentary layer or a lamina or sequence of laminae deposited in a body of 
sti l l  water with in  a year. Specifical ly, a th in  pai r  of g raded g laciolacustri ne layers 
seasonal ly deposited , usual ly by meltwater streams, i n  a g lacial lake or other 
body of sti l l  water in  front of a g lacier. 

Very stony spot (map symbol) 

A spot where 0 . 1 to 3.0 percent of the soi l su rface is covered by rock fragments 
that are more than 1 0  inches in d iameter i n  areas where the surface of the 
surround ing soi l is covered by less than 0 .0 1  percent stones. 

Water bars 

Smooth , shal low d itches or depressional areas that are excavated at an angle 
across a sloping road. They are used to reduce the downward velocity of water 
and d ivert it off and away from the road su rface. Water bars can easily be 
driven over if constructed properly. 

63 



Custom Soi l  Resource Report 

Weathering 

All physical d isi ntegration ,  chemical decomposition ,  and biolog ical ly induced 
changes in rocks or other deposits at or near the earth's su rface by atmospheric 
or biolog ic agents or by ci rcu lating surface waters but involving essential ly no 
transport of the altered material . 

Well graded 

Refers to soi l material consisti ng of coarse g rained particles that are wel l  
d istri buted over a wide range i n  s ize or d iameter. Such soi l  normally can be 
easily i ncreased in  density and bearing properties by compaction .  Contrasts 
with poorly g raded soi l .  

Wet spot (map symbol) 

A somewhat poorly d rai ned to very poorly d ra ined area that is at least two 
drai nage classes wetter than the named soi ls in  the su rround ing map un it. 

Wilting point (or permanent wi lting point) 

The moistu re content of soi l ,  on an ovendry basis, at which a plant (specifical ly 
a sunflower) wi lts so much that it does not recover when placed i n  a humid ,  
dark chamber. 

Windthrow 

The uprooting and t ipp ing over of trees by the wind .  
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From:Weber, John S
To:Callison, Eric R
Subject:Re: Osage Nation Lake Ozark Fee-to-Trust & Casino/Resort Project
Date:Wednesday, November 13, 2024 6:55:33 AM
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Dear Mr. Callison, 

The U.S. Fish and Wildlife Service has reviewed your November 12, 2024, email and
enclosures requesting consultation on the Osage Nation Fee To Trust/Casino Project in Miller
County, Missouri and submits these comments pursuant to the Endangered Species Act of
1973, as amended (16 U.S.C. 1531-1544).

Based on the information provided to Service in your biological assessment, the Service
concurs with your determination that the proposed project is not likely to adversely affect
federally listed species and is not likely to jeopardize the continued existence of the Monarch
butterfly or the tricolored bat. Should the scope, timing, or manner of activity change, please
contact this office.

Thank you for the opportunity to review the proposed project.

Sincerely, 

John Weber
Field Office Supervisor
U.S. Fish & Wildlife Service
Missouri Ecological Services Field Office
Cell: 573-825-6048

From: Callison, Eric R <Eric.Callison@bia.gov>
Sent: Tuesday, November 12, 2024 3:22 PM
To: Weber, John S <John_S_Weber@fws.gov>
Subject: RE: Osage Nation Lake Ozark Fee-to-Trust & Casino/Resort Project

John,

The Osage Nation has committed to perform all tree removal during the inactive season for
listed bats. The BA has been revised and is attached for review. Please let me know if there is
anything else you need.

Eric Callison
Environmental Protection Specialist
Bureau of Indian Affairs
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