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INTRODUCTION 

PILOT STUDY OF LAND USE CLASSIFICATION FOR 
PORTIONS OF LUBBOCK, COUNTY, TEXAS 

Final Report 

With increasing demands upon our natural resources, it becomes essen-

tial that the resource decision maker have accurate and timely reports 

on the composition and status of the resources concerned. Inventory and 

monitoring by means of remote sensing is a practical and economical means 

of obtaining the required information. Remote sensing captures and pre

serves an accurate record of the exact conditions at a specific time and 

permits bringing the resource scene into the laboratory for detailed 

study, thus conserving critical and expensive scientific and managerial 

manpower. 

The ultimate goal of land use planning efforts is to achieve an 

environment in which each sector of the landscape is utilized in its most 

appropriate use, consistent with the overall development plan of the area. 

Past experience demonstrates rather dramatically that optimum land 

use patterns rarely, if ever, occur by accident or in absence of conscious 

planning efforts. 

Two of the basic "input" items for development of a land use plan 

involve a current land use status classification and a land use capability 

classification for the planning area. 

The purpose of this document is to report the results of a cooperative 

study of current land use and land use capability undertaken by the South 

1 
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Plains Association of Governments and the Department of Park Administra

tion, Landscape Architecture and Horticulture, College of Agricultural 

Sciences, Texas Tech University, for portions of Lubbock, County, Texas. 

BACKGROUND 

Lubbock County is located in the southern panhandle portion of Texas, 

generally referred to as the southern high plains region. Longitudinally 

the county extends from approximately 101 0 34' West on the eastern side 

to approximately 102 0 05' West on the western edge. The latitudinal 

range is from approximately 330 24' North in the south to approximately 

33 0 50' North along the northern boundary. The areal extent of the 

county is approximately 576,000 acres, or 900 square miles. 

Climatically the county is considered to be within the semi-arid 

zone. Average annual precipitation is approximately 19 inches with 

annual extremes, recorded at the Lubbock Airport, ranging from a low of 

9.72 inches in 1934 to a high of 40.55 inches in 1941. The major portion 

of the precipitation occurs as rain between May and October. The October 

to March period may be extremely dry. Wind velocities of 25 to 40 m.p.h. 

are not uncommon during the December to June portion of the year with 

the months of March, April and May having long term monthly mean wind 

movements, in terms of miles per month, in excess of 6000 miles per 

month. The annual average temperature is approximately 59~ with the 

normal annual range lying from -4F to II0F. Mean monthly temperature 

for January is 38F and for July 79F. 

Topographically the county is characterized as a relatively feature

less, and youthful alluvial plain, generally sloping to the southeast at 
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approximately eight feet per mile. The primary anomally on this plain is 

the canyon of the Double Mountain Fork of the Brazos River and one of its 

main tributaries, Yellow House Creek. These drainages flow generally 

from northwest to southeast across the county. The county is geologically 

part of a widespread sheet of continental deposits derived primarily from 

the eastern portions of the Rocky Mountains. Deposition was completed 

during the early and middle Pliocene; by late Pliocene the formation of 

an extensive caliche bed known as the "caprock" was begun. Portions of 

the surface were again elevated by aggradation during Pleistocene times. 

Native vegetation in the county has been characterized by various 

sources as being a shortgrass plains type on the more level upland sur

face, to a mesquite desert grassland along the drainages. Varying amounts 

of mesquite also probably occurred in places on the upland surface. 

The objectives of this pilot study were threefold: 

1) To develop a land use classification and analysis for portions of 

Lubbock County covered by available imagery. 

2) To refine and/or alter the U.S. Department of the Interiors' land 

use classification system and to maximize its utility for the South 

Plains Association of Governments purpose of land use planning. 

3) To initiate a land use capability analysis system for portions of 

Lubbock County covered by available imagery. 

Imagery utilized initially during this study consisted of Roll 90, 

Mission 248 Flight 16 flown by the National Aeronautics and Space Agency 

with an RB57 aircraft. These color, infrared transparencies were pro

vided to the Department of Park Administration by the South Plains Asso

ciation of Governments. Interpretation was performed utilizing light 
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tables and stereoscopic equipment. Classification categories were delin

eaged on acetate overlays at the nominal imagery scale of 1:59,500 or 0.94 

inch equals one mile. The imagery consists of three non-overlapping east

west flight lines across Lubbock County. As a result of gaps between 

flight lines, there is one void approxiamtely 3.8 miles wide (North-South) 

running east and west across the county in the vicinity of the Lubbock 

Regional Airport. Another void of approximately 1.9 miles wide occurs south 

of the city of Lubbock in the vicinity of State Farm Road 1585. A third 

void of approximately 1.6 miles wide occurs across the northern boundary 

of the county. In an attempt to cover the entire county for this final 

report additional imagery at a nominal scale of 1:120,000 or approximately 

0.53 inch equals one mile was utilized to fill the gaps in the original 

coverage. This imagery consisted of National Aeronautics and Space Agency 

Mission 248 Flight 16, Roll 89. 

RESULTS AND DISCUSSION 

The results of this project will be initially discussed in terms of 

the study objectives. 

Examination of the current land use patterns evidenced on the imagery 

resulted in the use of five first level categories and subdivision of these 

Level I categories into from one to eight Level II categories. The net 

effect was to categorize the current land use patterns into thirteen units. 

The percent of the area examined which was classified into each unit 

is indicated in Table I. The following are descriptions of the various 

units as set forth by Geological Survey Circular 671 and edited for 

purposes of this study: 

(Circular 671 described nine Level I categories and from one to nine Level 



TABLE I 

Land-Use Classification Category Areas; 

Lubbock County, Texas 

Category Area in Percent of 
Level I Level II Square Miles Tota 1 Area 

01. Urban and Built-up Land 

.01 Residential 42.10 4.68 

.02 Commercial & Services 3.50 .39 

.03 Industrial 9.48 1. 05 

.04 Extractive .28 .03 

.05 Transportation & Comm. 8.48 .94 

.06 Institutional 6.98 .78 

.07 Strip & Clustered 3.84 .43 

.09 Open & Other 3.30 .37 

02. Agricultural Land 

.01 Cropland & Pasture 722.36 80.26 

03. Rangeland 

.04 Desert Shrub 34.42 3.82 

05. Water 

.02 Lakes 1.04 .12 

.03 Reservoirs .75 .08 

06. Nonforested Wetland 

.01 Vegetated 63.47 7.05 

TOTALS 900.00 100.00 
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II categories within each Level I category. Only those categories uti

lized in the Lubbock County area will be discussed.) 

01. URBAN AND BUILT-UP LAND 

Urban and Built-up Land comprises areas of intensive use with much 

of the land covered by structures. Included in this category are cities, 

towns, villages, strip developments along highways, transportation, power, 

and communications facilities, and such isolated units as mills, mines, 

and quarries, shopping centers, and institutions. 

As development progresses, small blocks of land of less intensive or 

nonconforming use may be isolated in the midst of built-up areas and will 

generally be included in the aI-category. Agricultural, forest, or water 

areas on the fringe of Urban and Built-up areas will not be included ex

cept where they are part of low-density urban development. The Urban 

and Built-up Land category takes precedence over others when the criteria 

for more than one category are met. Thus residential areas that have 

sufficient tree cover to meet Forest ' Land criteria will be placed in the 

Residential category. 

The Level II categories of Urban and Built-up Land are: Residential; 

Commercial and Services; Industrial; Extractive; Transportation, Communi

cations, and Utilities; Institutions; Strip and Clustered Settlements; 

and Open and Other. 

01-01. Residential 

Residential land uses range from high density, represented by the 

multiple-unit structure of urban cores, to low density, where houses are 
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on lots of more than an acre, on the periphery of urban expansion. 

Residential sections may also be included in other use categories 

where they are integral parts of the other use. Housing on military 

bases, at colleges and universities, living quarters for laborers near 

a work base, or lodging for employees of agricultural field operations 

or resorts are often difficult to identify and may be placed within the 

institutional, industrial, agricultural, or commercial categories. 

01-02. Commercial and Services 

Commercial areas are those used predominantly for the sale of products 

and services. They are often abutted by residential, agricultural, or 

other contrasting uses which help define them. The principal components 

of the Commercial-use category are urban central business districts; 

shopping centers usually in suburban and outlying areas; commercial strip 

developments along major highways and access routes to cities; and resorts. 

The main buildings, secondary structures, and areas supporting the basic 

use are all inlcuded - office buildings, warehouses, driveways, sheds, 

parking lots, landscaped areas, and waste-disposal areas. 

Commercial areas may include some noncommercial uses too small to be 

separated out. Central business districts often include some institutions, 

such as churches and schools, and commercial strip developments may in

cluded some residential units. These are not separated out unless they 

exceed one-third the total commercial area. Near a resort, intensively 

developed recreational areas would be included in the Commercial category, 

but extensive golf courses and riding areas would be included in another 

category, the Open and Other, if in an urban setting. Public and private 

golf courses, ski and toboggan areas, and other recreational facilities 
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are also classed as Open land. 

01-03. Industrial 

Industrial areas include a wide array of uses from light manufac

turing and industrial parks to heavy manufacturing plants. Identification 

of light industries - those focused on design, assembly, finishing, and 

packaging of products - can often be based on the type of building. 

parking, and shipping arrangements. Light industrial areas may be, but 

are not necessarily, directly in contact with urban areas; many are now 

found at airports or in relatively open country. Heavy industries use 

raw materials such as iron ore, lumber. or coal. Included are steel 

mills, pulp or lumber mills, electric power generating stations, oil 

refineries and tank farms, chemical plants and brick-making plants. 

Stock piles of raw materials, large power sources, and waster product dis

posal areas are usually visible, along with transportation facilities 

capable of handling heavy materials. 

01-04. Extractive 

Extractive Land encompasses both surface and subsurface mining opera

tions such as sand and gravel pits, stone quarries, oil and gas wells, 

and metallic and nonmetallic mines. In size. these activities range from 

the unmistakable giant strip or pit mines covering vast areas to the un

identifiable gas wells less than a foot square. Surface structures and 

equipment may range from a minimum of a loading device and trucks to ex

tended areas with access roads, processing facilities, stockpiles, equip

ment sheds, and numerous vehicles. 
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Industrial complexes where the extracted material is refined, pack

aged, or further processed are included in the Industrial category. Areas 

of future reserves are included in the appropriate present-use category, 

Agricultural or Forest Land, regardless of the expected future use. Unused 

pits or quarries that have been flooded are placed in the Water category 

if the water body is larger than 40 acres. Areas of tailings, abandoned 

pits and quarries, and strip-mined areas may remain barren for decades 

unless steps are taken to hasten the establishment of vegetation. Until 

vegetative cover is established, such parcels remain in the Extractive 

category. 

01-05. Transportation, Communications, and Utilities 

Major transportation routes and areas greatly influence other land 

uses, and many land-use boundaries are outlined by them. The types and 

extent of transportation facilities in a locality determine the degree 

of access and affect both the present and potential use of the area. 

Highways and railways are characterized by areas of activity connected 

in linear patterns. The highways include areas used for interchanges, 

limited access right-of-way, and service and terminal facilities. Rail 

facilities include stations, parking lots, roundhouses, repair and 

switching yards, and related areas, but overland tract is not included 

unless six or more tracks are joined to give sufficient width for delin

eation at a scale of 1:250,000. Spur connections from an active line are 

included in the appropriate Industrial or Extractive category. 

Airports, seaports, and major lakeports are isolated areas of high 

utilization, usually with no well defined intervening connections. 
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although some water ports are connected by canals. Airport facilities 

include the runways, intervening land, terminals, service buildings, 

navigation aids, fuel storage, parking lots, and a limited buffer zone. 

The perimeter fence around airports usually makes a very sharp boundary 

this is visible on high-altitude imagery. Small airports, such as those 

on rotatable farm land, heliports, and land associated with seaplane bases 

are not included. 

Communications and utilities areas involved in transport of water, 

gas, oil, electricity, and areas used for airwave communications are also 

included in this category. Pumping stations, electric substations, and 

areas used for radio, radar, or television antennas are the major types. 

Small facilities, or those associated with an industrial, commercial, or 

extractive land use, are included within the larger category with which 

they are associated. Long-distance gas, oil, electric, telephone, water, 

or other transmission facilities rarely constitute the dominant use of 

land over which they pass. If these uses are dominant and meet the mini

mum width criteria, they may be identified as transportation uses. 

01-06. Institutional 

Education, religious, health, correctional, and military facilities 

are the main components of this subcategory. All buildings, grounds, and 

parking lots that compose the facility are included within the institu

tional unit, but areas not specifically related to the purpose of the 

institution should be placed in the appropriate category. Auxiliary land 

uses, particularly residential, commercial and services, and other sup

porting land uses on a military base would be included in the Institutional 
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subcategory, but agricultural areas not specifically associated with 

correctional, educational, or religious institutions are placed in the 

appropriate agricultural category. Small institutional units, as, for 

example, many churches and some secondary and elementary schools, will 

not meet the minimum area requirements and will be included within an

other category, usually Residential or Commercial. 

01-07. Strip and Clustered Settlement 

The Strip and Clustered Settlement category includes developments 

along transportation routes and the smaller cities, towns, and built-up 

areas where separate land uses may not be distinguishable. Residential, 

commercial, industrial, institutional, and occasionally other land uses 

may be included. Farmsteads intermixed with strip or cluster settlements 

will be included within the built-up land, but other agricultural land 

uses should be excluded. 

01-09. Open and Other (Urban) 

Open land consists of golf courses, some parks, ski areas, cemeteries, 

and undeveloped land within an urban setting. Open land may be in very 

intensive use but a use that does not require structures. Other land in

cludes the small blocks of less intensive or nonconforming uses that 

become isolated. 

02. AGRICULTURAL LAND 

Agricultural land may be broadly defined as land used primarily for 

production of farm commodities. On high-altitude imagery, the chief 

indications of agricultural activity will be symmetrical patterns made on 
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the landscape by use of mechanized equipment. However, pasture and other 

lands where such equipment is used infrequently may not show as we11-

defined shapes as other areas. 

Symmetrical patterns are also characteristic of Urban and Built-up 

Lands because of street layout and development by blocks. Distinguishing 

between Agricultural and Urban and Built-up Lands should ordinarily be 

possible on the basis of urban activity indicators and the associated con

centration of population. The number of building complexes is smaller 

and the density of the road and highway network is much lower in Agri

cultural Lands than in Urban and Built-up Land. Some urban land uses, 

such as parks and large cemeteries, however, may be mistaken for Agri

cultural Land, especially when they occur on the periphery of the urban 

areas. 

The interface of Agricultural Land with other categories of land use 

may sometimes be a transition zone in which there is an intermixture of 

land uses at first and second levels of categorization. Where farming 

activities are limited by wetness, the exact boundary may also be diffi

cult to locate, and Agricultural Land may grade into swamp Forest Land, 

Nonforested Wetland, or Water. 

The Level II category of Agricultural Land is: Cropland and Pasture. 

02-01. Cropland and Pasture 

The several components of Cropland and Pasture now used for agricul

tural statistics include: Cropland harvested; cultivated summer fallow 

and idle cropland; land on which crop failure occurs; cropland in soil 

improvement grasses and legumes, cropland used only for pasture or pasture 
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in rotation with crops; pasture on land more or less permanently used 

for that purpose. From imagery alone, it is generally not possible to 

make a distinction between Cropland and Pasture with a high degree of 

accuracy and uniformity, let alone a distinction among the various com

ponents of Cropland. Moreover, some of the categories listed represent 

the condition of the land at the end of the growing season, and will not 

apply exactly to imagery taken at other times of the year. They will, 

however, be a guide to identification of Cropland and Pasture. 

03. RANGELAND 

Rangeland may be defined as land where the potential natural vege

tation is predominantly grasses, grasslike plants, forbs, or shrubs, 

where natural herbivory was an important influence in its precivilization 

state, and that is more suitable for management by ecological rather than 

agronomic principles. Some rangelands have been or may be seeded to 

introduced or domesticated plant species. Most of the rangelands in the 

United States are in the Western Range, the area to the west of an irreg

ular north-south line that cuts through the Dakotas, Nebraska, Kansas, 

Oklahoma, and Texas. Rangelands are also found in the Southeastern 

States and Alaska. 

The Level II category of Rangeland is Desert Shrub. 

03-04. Desert Shrub 

Vegetation in this zone includes the creosote bush, sagebrush, grease

wood, and other desert shrubs. Bottom lands and the more moist flats are 

often characterized by dense stands of mesquite, and where alkali is high, 
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desert saltbrush dominates wide areas. 

05. WATER 

The water category includes all areas within the land mass of the 

United States that are predominantly or persistently water covered, pro-

vided that, if linear, they are at least 1/8 mile (660 feet or 200 meters) 

wide and if extended cover at least 1/8 square mile or 40 acres. Water 

bodies smaller than these minimums are included within the land-use unit 

in which they are located. Sewage-treatment or water-supply facilities 

are a basic part of the urban pattern and should be included in the 01-

Urban category even where the unit is large enough to be separately iden-
> 

tified. Water bodies that are vegetated are placed in the 06-Wetland 

category, or in Forest Land if swamp forests exist. 

There are two Level II categories: Lakes and Reservoirs. 

05-02. Lakes 

Lakes are bodies of water more than 40 acres in areal extent, but 

excluding reservoirs. Islands within lakes that are too small to del in-

eate will be included in the water area. The delineation of a lake will 

be based on the areal extent of water at the time the imagery is taken. 

05-03. Reservoirs 

Reservoirs are artificial impoundments of water greater than 40 acres 

in areal extent, whether for irrigation, flood control, municipal water 

supplies, or hydroelectric power generation. Dams, levees, other water-

control structures, or the excavation itself will usually be evident to 

aid in the identification. 
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06. NON FORESTED WETLAND 

Nonforested Wetlands consist of seasonally flooded basins and flats, 

meadows, marshes, and bogs. Wetlands are usually relatively level areas. 

Uniform identification is difficult because the wetland areas change as 

the result of such factors as long-term drought, high rainfall, and 

seasonal fluctuations in precipitation. 

There is one Level II category: Vegetated. 

06-01. Vegetated Nonforested Wetland 

Vegetated Nonforested Wetland includes areas where the forest crown 

cover is less than 10 percent or the vegetation is nonwoody. Cattails, 

tules, and grasses such as Indian rice grass and saw grass occur in 

fresh-water marshes, and salt-tolerant grasses such as Spartina occur in 

the salt marshes. Playa lake depressions which contain vegetative cover 

are included within this category. 

The U.S. Department of the Interior's land use classification system 

appears to work extremely well for categorizing current land use in the 

Lubbock County area. The only major modification necessary was the 

clarification of the definition of the nonforested wetland category to 

include the common geomorphic feature of playa lakes or buffalo wallows 

frequently encountered on the southern high plains. The original clas

sification system called for the placement of playa lakes in a category 

describing salt flats. Because of the marked difference between the 

soil chemical conditions in a true salt flat and the local playa lake, a 

distinction between these features was considered useful and necessary. 
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Extension of these studies to surrounding areas of the south plains 

would result in the definition of approximately five additional Level II 

categories of classification. Initial evaluation of these categories 

indicates they are adequately defined and probably will not require any 

major modification. 

To enhance the utility of the information presented by the current 

land use categories as depicted on Map 1, the normally recommended re

striction of up to 30% inclusion of nonconforming land use within a 

particular category was reduced to 15% for this study. While this re

sulted in additional interpretation effort and mapping costs, it was 

felt that the refinements in the delineations were of sufficient useful

ness to justify these costs. 

Several approaches to systems of land use capability classification 

have been reported in the literature. The primary distinction between 

land use capability systems and current land use systems is that the 

capability systems place primary emphasis upon the natural phYSical 

characteristics of a particular unit while ignoring or only giving 

limited consideration to the current use being imposed upon the land

scape, which is the primary emphasis of the land use systems. 

The approach to development of a land use capability classification 

utilized in this project combines the so called "landscape approach" in 

which the land units are components with similar landform, soils and 

vegetation which result in mapable airphoto patterns and the so called 

"parametric approach" which seeks to establish land types by mapping key 

attributes in more quantitative terms. 
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The physical resource attributes integrated in this study to produce 

mapping units were drainage, topography, geomorphic characteristics, soils 

and natural vegetation. The underlying premise to the approach is that 

unique combinations of these attributes will result in recognizable land

scape units which possess particular significant constraints in terms of 

various alternative land uses. Consideration of these constraints in 

the planning process will result in a more suitable environment in which 

each unit of the landscape is employed in its most appropriate use, con

sistent with the overall development plan of an area. The application of 

this approach to the Lubbock County area resulted in the definition of 

two primary land systems having three or four subdivisions or land unit 

categories within each land system. (Map 2) 

The larger of the two land systems encompasses that portion of the 

county which is characterized by nearly level to gently rolling topography; 

a lacunate drainage pattern with numerous playa lakes; the primary land 

forming agent has been wind erosion with surface and ground water being 

secondary agents. Soils are generally favorable for agricultural use and 

as a result most of this area is devoid of natural vegetation having been 

extensively converted to intensive agricultural activities. Three land 

unit categories exist within this system and have been defined primarily 

on the basis of topographic position, drainage and soils. The largest 

unit comprises that area typified by elevated topographic position, 

lighter soils and production rather than accumulation of surface ru noff. 

The second and third units defined include areas which are topographically 

depressed, contain heavier soils and are areas of surface runoff accumu

lation. The distinction between the two units being made on the basis of 
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the presence or absence of surface water at the time the imagery was pro

duced. (Note: due to extremely dry conditions prior to the photographic 

mission those areas which were innundated would almost be expected to 

contain water permanently while areas classed as non-innunded may 

possibly contain varying amounts of water at particular seasons of the 

year depending upon antecedent precipitation conditions.) 

While mapping of the land units requires specific delineation of 

boundaries, the actual ground situation is one of a more or less gradual 

transition from the typifing portion of one unit to another. 

The second land system delineated in Lubbock County includes that 

portion of the landscape which is directly associated with the drainage 

network of the Double Mountain Fork of the Brazos River and its tributary 

Yellow House Creek. This s'ystem is characterized by a heterogeneous 

topography with relief differences of up to 150 feet, a dendritic drain

age pattern, the primary land forming agent has been surface water flow 

with wind erosion as a secondary agent; soils are generally shallow and 

rocky except on the immediate flood plain, vegetation along the canyon 

is variable but can generally be classed as a mesquite desert shrub to 

mesquite grassland community. 

This land system has been further subdivided into four land units 

as follows: 

1) . Areas currently innundated. These consist primarily of two major 

reservoirs located southeast of the city of Lubbock. The water impounded 

on these units significantly affects their future potential regardless of 

their other physical resource attributes. 
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2) A second land unit category consists of those portions of the 

land system which are characterized by slopes which exceed 20%; soils 

are shallow, rocky and usually affected by lime. 

3) A third land unit category consists of the immediate channel of 

the river and the first floodplain. The primary characteristics of this 

unit are its relative uniformity of slope, coarse soils, and general 

surficial instability owing to the fact that the area is subject to 

innundation and erosive action of flowing water following local storms. 

4) A fourth land unit category consists of those portions of the 

land system characterized by slopes of less than 20%, rocky soils, and 

sufficiently elevated so as not to be subject to frequent flooding. 

Appendix A contains information concerning the various soil series 

found in Lubbock County and a brief analysis of their limitations for 

various land uses. 

CONCLUSIONS 

Initial evaluation of the draft report by the S.P.A.G. natural 

resources advisory board indicated an interest in this type of study 

for all of the SPAG area. A detailed discussion of the project with 

several members of the board concluded that the information presented 

by the land use classification and land use capability classification 

were valuable aids to future planning. It was generally concluded that 

the information presented would be complementary to information of a more 

detailed nature in the city of Lubbock and could serve as a basis for 

detailed studies of other areas in the country. 
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As previously indicated the initial imagery scale used in this study 

was 1:59,500 while the supplemental coverage used to complete voids in 

the first coverage was at a scale of 1:120,000. This smaller scale 

imagery was of a quality comparable with the primary imagery, however, 

the scale differential resulted in a significantly more tedious job of 

interpretation since the areal size of objects is approximately one 

quarter of the original imagery size. This situation does not present 

particularly significant problems over most of the country because of 

the extensive land use patterns present; however, in areas of intensive 

land use the delineat i on of small areas becomes more difficult. 

Imagery is curren '~ ly available for the remaining counties within 

the SPAG planning reg ~ on and similar studies for several counties is 

presently being proposed. 
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APPENDIX A 



Associations between land system mapping units and 

established soil series in Lubbock County, Texas 

CAPROCK LAND SYSTEM: 

Soil series associated with upland sites: 

Acuff, Amarillo, Arch, Bippus, Estacado, Friona, Lofton, 

Mansker, Midessa, Olton, Portales, Posey, Pullman, Zita 

Soil series associated with vegetated playas: 

Drake, Randall 

Soil series associated with innundated playas: 

Randall 

CANYON LAND SYSTEM: 

Soil series associated with sloping sites, 720% slopes: 

Berda, Potter 

Soil series associated with sloping sites, ~20% slopes: 

Berda, Kimbrough, Mobeetie, Potter 

A-I 



7th Approximation 
Subgroup Name 
Calciurthidic Paleustalf 

Aridic Paleustalf 

Ustochreptic Calciorthid 

Typic Calciorthid 

Typic Ustorthent 

Aridic Ustochrept 

Aridic Ustochrept 

Aridic Ustochrept 

Udic Pe11ustert 

Series 

Posey 

Amari 11 0 

Arch 

Potter 

Drake 

Berda 

Midessa 

Mobeetie 

Randall 

Typi fyi ng Pedon 
Surface Texture 
Fi ne Sandy Loam 

Fine Sandy Loam 

Fine Sandy Loam 

Loam 

Loam 

Loam 

Fine Sandy Loam 

Fine Sandy Loam 

Cl ay 

A-2 

Setting 

Gently sloping to undulating upland. Slopes 
o - 12%, dominantly 1 - 8%. Developed on 
calcareous loamy sediments mostly eolian in origin. 

Uplands - Slopes 0.5 - 5%. 
Developed on old eolian deposits or alluvium. 
Level to gently sloping plains , benchlands and 
valley plains. Developed on moderately coarse 
to medium textured sediments with moderate to 
high carbonate content. 
Broad convex undulating surface; 2 - 5% slopes. 
Upper parts of steep scarps to 30% slopes. 
Developed over caliche beds and water laid 
materi a 1 s. 

Convex low, dunes east sides of playas or 
depressions. Slopes 2 - 6% dominant. Range 
1 - 10%. Developed on calcerous eolian deposits. 
Footslope positions; Slopes 0 - 50%; mainly 
3 - 8%. Developed on calcareous loamy sediments, 
mainly of slope-alluvium. 
Level to gently sloping plains, slopes dominantly 
~3% . 

Footslopes and alluvial fans; slopes from 0.5 -
15%. Developed on recent moderately sandy 
calcareous sediments derived mainly from the 
Ogallala formation. 

In playas - slopes nearly level with concave 
surfaces. Developed in clay several feet thick 
underlain in some places by caliche. 



Pond Excavated Corros i vity -
Series Drainage Permeability Reservoir Pond Ponds Uncoated 

Areas Embankment (aquifer fed) Steel 

Posey Well drained Moderate Moderate Moderate Severe Moderate 

Ama ri 11 0 Well drained Moderate Moderate Modera te N/A Moderate 

Arch We 11 dra i ned Moderate Severe Moderate Severe Moderate 

Potter Well drained Moderate Severe Severe Severe Moderate 

Drake We 11 dra i ned Moderate Severe Moderate Severe High 

Berda We 11 dra i ned Moderate Moderate Moderate Severe Moderate 

Midessa Well drained r~oderate Severe Moderate Severe Severe 

Mobeetie Well drained Modera te ly Severe Moderate Severe Low 
Rapid 

Randa 11 Poorly drained Very Slow Slight Hoderate Severe High 

A-3 



Series Corrosi vity - Dwe 11 i ngs Septic Tank Sewage Ponds 
Concrete Fi lter Fields Lagoons 

Posey LO\'J Slight - Slight - Madera te - Moderate 
~loderate Moderate Severe 

Ama ri 11 a Low Madera te S 1 i g ht Madera te Madera te 

Arch Low Slight - Sl ight - Severe Moderate 
Moderate Moderate 

Potter Low Moderate - Slight-severe Severe Moderate -
Severe (slope) Severe 

Drake Low Slight Slight-moderate Severe Madera te 
(slope) 

Berda Low Slight-severe Sl ight-severe Moderate-severe Madera te-severe 
(slope) (slope) (slope) (slope) 

Midessa Low Sl i ght None-s 1 i ght Madera te Moderate 

Mobeetie Low S 1 i ght-modera te Slight-moderate Severe Moderate 
(slope) (slope) 

Randa 11 Low Severe Severe Slight Severe 

A-4 



Series Light Industry Camp Areas Picnic Areas Playgrounds Paths & Trai ls 

Posey Slight-severe S 1 i ght-moderate Slight-moderate Slight-severe Slight 
(slope) (slope) (slope) (slope) 

Amarillo Moderate tJone-Modera te None-moderate None-modera te None-moderate 
(Texture) (Texture) (Texture & (Texture) 

Slope) 

Arch Moderate Slight Slight Slight Slight 

Potter Moderate-severe Slight-severe Slight-severe Modera te-severe Slight-severe 
(s lope) (slope) (slope) (slope) (slope) 

Drake Modera te Moderate Modera te Moderate-severe Moderate 

Berda Slight-severe Moderate-severe Moderate-severe Moderate-severe Moderate-severe 
(slope) (slope) (slope) (slope) (slope) 

Midessa Moderate None-slight None-slight Sl ight-moderate None-slight 
(slope) 

Mobeeti e Slight-severe S 1 i gh t-modera te Slight-moderate Slight-severe Slight 
(slope) (slope) (slope) (slope) 

Randa 11 Severe Severe Severe Severe Severe 

A-5 



7th Approximation 
Subgroup Name 

Aridic Pa1eusto11 

Aridic Pa1eusto11 

Ca1ciorthidic Pa1eusto11 

Ca1ciorthidic Pa1eusto11 

Petroca1cic Pa1eusto11 

Torrertic Pa1eusto11 

Ar idic Ca1ciustol1 
Petrocalcic Calciustol1 

Vertic Argiusto11 

Series 

Acuff 

Olton 

Estacado 

Mansker 

Friona 

Pullman 

Portales 
Kimbrough 

Lofton 

Typifyi ng Pedon 
Surface Texture 

Clay Loam 

Clay Loam 

Clay Loam 

Clay Loam 

Loam 

Clay Loam 

Loam 
Gravelly Loam 

Clay Loam 

A-6 

Setti ng 

Gentle slopes ~ 5%. Developed on sandy outwash 
or old alluvial materials modified by wind. 
Uplands and ancient stream terraces. Slopes 
o - 5% mainly <:... 3%. Developed in eolian materials 
or alluvium several feet thick. 
Nearly level to gently sloping upland plains. 
Slopes 1 - 5%. Developed on alluvial and eolian 
sediments. 
Nearly level to sloping uplands. Slopes 0 - 8% 
dominantly 1 - 5%. Developed on loamy calcareous 
materials. 
Nearly level to gently sloping upland plains. 
Slopes 0 - 3% mostly <::. 1%. Developed on loamy 
eolian materials. 
Broad upland plains. Slopes 0.5 - 3% mostly 
0.8%. The only visible relief is the gentle 
into playas. Developed in eolian materials 
deposited in successive layers with intervening 
periods of soil formation. 
Nearly level to gently sloping. 
Level to gently sloping plains having a thin 
mantle of medium to moderately coarse textured 
material over an indurated layer. 
On benches above playas or in slight depressions 
in uplands. Slope 0 - 1%. Developed on calcareous 
clayey materials presumed to be eolian deposits, 
alluvium or lacustrine sediments. 



Pond Excavated Corros i v ity -
Series Drainage Penneabi 1 i ty Reservoir Pond Ponds Uncoated 

Areas Embankment (aqui fer fed) Steel 

Acuff Well drained Moderate Moderate Moderate N/A Moderate 

01 ton Well drained Moderately Moderate Moderate N/A Moderate 
Slow 

Estacado Well drained Moderate Moderate Moderate Moderate Moderate 
(surface fed) 

Mansker Well drained Moderate Moderate Moderate Severe Moderate 

Friona Well drained Moderate Severe Moderate Severe Moderate 

Pullman Well drained Very Slow Slight Moderate Severe High 

Portales Well drained Moderate Moderate Moderate Severe Severe 

Kimbrough Well drained Moderate Severe Severe Severe High 
(depth) (depth) (depth) 

Lofton Moderately well Very Slow Slight Moderate Severe High 
drained 

A-7 



Seri es Corrosivity - Owe 11 i ngs Septic Tank Sewage Ponds 
Concrete Filter Fields Lagoons 

Acuff Low Moderate Slight Moderate Moderate 

01 ton Slight t10dera te Moderate Slight-moderate Modera te 
(slope) 

Estacado Low Moderate Slight Moderate Moderate 

Mansker LoVl Slight Slight Moderate Moderate 

Friona Low Modera te Severe Severe Modera te 

Pullman Low Severe Severe Sl i ght Severe 

Portales Low Moderate Moderate Moderate Moderate 

Kimbrough Low Severe Severe Severe Severe 
(depth) (depth) (depth) (depth) 

Lofton Low Severe Severe Slight Severe 

A-8 



Series Light Industry Camp Areas Picnic Areas Playgrounds Paths & Trails 

Acuff Modera te Slight Slight Slight-moderate Slight 
(slope) 

Olton Moderate Modera te Modera te Modera te Moderate 

Estacado Modera te Moderate Moderate Moderate Moderate 

r~ansker S 1 i gh t-modera te Slight-moderate S 1 i ght-modera te Slight-severe Slight-moderate 
(slope) ( texture) (texture) (texture and (texture) 

slope) 

Friona Modera te Slight Slight Slight-moderate Slight 
(slope) 

Pullman Severe Moderate Moderate Moderate Moderate 

Porta 1 es Moderate Moderate Moderate Moderate Slight 

Kimbrough Severe Severe Moderate Severe Modera te 

Lofton Severe Severe Moderate Severe Modera te 

A-9 



7th Approximation 
Subgroup Name 

Aridic Haplustoll 

Cumulic Haplustoll 

Series 

Zita 

Bippus 

Typifying Pedon 
Surface Texture 

Loam 

Clay Loam 

A-lO 

Setting 

On uplands, concave or weakly convex surfaces. 
Slopes 0.5 - 3%. Developed on eolian deposits 
or wind altered lacustrine deposits. 

Nearly level and gently sloping outwash fans 
and colluvial valley fills, slope a - 5% 
dominantly <: 3%. Developed on calcareous 
loamy outwash on uplands in concave positions. 



Pond Excavated Corrosivity -
Series Drainage Permeabi 1 i ty Reservoir Pond Ponds Uncoa ted 

Areas Embankment (aquifer fed) Steel 

Zita We 11 dra i ned Moderate Moderate Moderate Severe Moderate 

Bippus Well drained r~oderate r'1 oderate Moderate Severe Moderate 

A-ll 



Series Corros i vi ty - Dwe 11 i ngs Septic Tank Sewage Ponds 
Concrete Filter Fields Lagoons 

Zita Low Slight Slight Moderate Moderate 

Bippus Low Modera te-severe Slight-severe Modera te-severe Moderate -severe 
(Flooding) (Flooding) (Flooding) (Flooding) 

A-12 



Series Light Industry Camp Areas Picnic Areas Playgrounds Paths & Trails 

Zita Moderate Slight Slight S 1 i ght-modera te Slight 
(slope) 

Bippus Modera te-severe r~oderate-severe Slight-severe Slight-severe Slight-moderate 
(flooding) (flooding) (texture and (texture and (texture) 

fl oodi ng) flooding) 

A-13 
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