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Land Classification by NRCS

¢ MLRA - Major Land Resource Area —
MLRAS represent ecosystems in Ariz. An
ecosystem is a naturally interacting
community of plants, animals and their
surrounding environment. MLRA
peuUndaries in Ariz. correspond to regional
ecosystem boundaries. Thus; MLERA 40 s
the Senoran desert, MIERASOIS the
Moehave desert and MIERA41HS the
Madrean: Basin ancarRange province:




MLRAs and Common Resource
Areas

¢ CRAs - Common Resource Areas —
Common Resource Areas in Arizona are
the life-zones within an ecosystem
(MLERA). TThey: are defined by climate

(temperatures, precipitation), elevation
and ether biotic and abietic characteristics
thiat set them apart roml ene anether:
TThere are three CRAS! int MLRA 41 defined
PV, PrECIPItationr ZONES and EIEeVation.




Arizona MLRAS
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MLRA 41

Madrean Basin and Range
This region has been divided into three resource areas

Mexican Oak-Pine Forest and Oak Savannah

This resource area is characterized by valley plains, alluvial
fans, and hills. Sediments are fluvial, colluvial and alluvial
deposits. Igneous and metamorphic rock dominate the hills.
Elevations range from 4500 to 10,700 feet. Precipitation
ranges from 16 to 30 inches.

The lowest precipitation zone with 16 to 20 inches mean annual
precipitation occurs at elevations from 4500 feet on north
exposures to 6500 feet on southern ones. The potential natural
vegetation here is oak - Savannah with open canopies (5-10%)
of Emory, Mexican blue, Arizona white oak, and one seed juniper
and perennial grasses in the understory. The major grasses
include sideoats, blue, hairy and purple gramas, buligrass,
deergrass, Texas bluestem, plains lovegrass, woolly
bunchgrass, crinkleawn, prairie junegrass, squirreltail, pinyon
ricegrass, and beggartick threeawn. The dominant shrubs are
sacahuista, California bricklebush, wait-a-bit mimosa, and yerba
de pasmo. Average annual production of these grasslands is
about 1500 pounds per acre.

Above 20 inches mean precipitation, woodlands are the

potential. In the 20-27 inch precipitation zone, at elevations from 5500 feet on northern aspects
up to 7500 feet on southern ones, the woodland is dominate by evergreen live oak, juniper and
pinyon. The dominant trees include Arizona white, Emory, and silverleaf oaks, alligator juniper,
and Mexican pinyon. Associated shrubs are manzanita, mountain mahogany, silktassel, skunk
bush sumac, sacahuista, Arizona rosewood, macrosiphonia, and bundleflower. Important grasses
are sideoats grama, plains lovegrass, pinyon ricegrass, muttongrass, prairie junegrass, and
bullgrass.

There are no perennial streams in this unit. Streams flow during the spring snow melt and
following heavy summer rains. There are a few small man-made lakes in the area which are
used exclusively for recreation. Except for a short period during the spring snow melt period,
groundwater is deep and in very short supply. The mountainous watersheds of this resource unit
area provide municipal and domestic water for several communities in adjacent areas. Examples
include Safford using water from the Pinalenos and Gila Mountains and Tombstone and Fort
Huachuca using water from the Huachuca Mountains.

Chihuahuan - Sonoran Desert Shrubs

This resource area is characterized by valley plains, alluvial
fans, and hills. Sediments are fluvial, colluvial and alluvial
deposits. Igneous and metamorphic rock dominate the hills.
Elevations range from 2600 to 4000 feet. Precipitation ranges
from 8 to 12 inches per year.

Potential plant communities in this resource unit are
dominated by desert shrubs and trees with sparse covers of
perennial grasses. The major perennial grasses are tobosa,
black grama, purple and blue threeawns, bush muhly, sand,
spike, and mesa dropseed, and burrograss. Sonoran desert
shrubs mix with Chihuahuan species. The major trees
include mesquite, catclaw acacia, canotia, and palo verde.
Dominant shrubs include soaptree yucca, creosotebush,
whitethorn acacia, rayless goldenhead, mariola, staghorn
cholla, desert saltbush, shortleaf baccharis, Mormon tea,
burroweed, snakeweed, and jimmyweed. Average annual \
production of these shrub lands is about 600 pounds per
acre.

Wildlife species include javelina, desert mule deer, Gambel's

quail, mourning and whitewing dove, jack rabbits, and cottontail. San Carlos Reservoir on the Gila
River provides some of the best water fishing opportunities in this part of Arizona, as well as
winter habitat for migratory waterfowl.

The Gila River flows through the northern segment of this resource area and is a perennial
stream. There are no other perennial streams. There are no lakes or reservoirs. In the vicinity of
San Simon, ground water from deep wells is pumped to obtain water for irigating a relatively
small area. Water is generally scarce. The drainage patter is well developed. Both the Gila and
the San Simon have networks of prominent tributaries. Coolidge Dam on the Gila and two large
structures on the San Simon (Fan, Barrier) provide base level control for the watersheds in this
unit.

Nearly all of this area is grazed by livestock. Animal numbers fluctuate widely between years with
favorable moisture and drought years. The water supply for wildlife and livestock in this resource
area is mostly from pumped underground supplies. Although there are some stock ponds in this
resource area, the low annual rainfall makes them unreliable unless they are very large, and
capture water from large watersheds or they are located adjacent to bedrock slopes that produce
higher runoff during storm events.

Chi 1an — Sonoran i t Grasslands

This resource area is characterized by valley plains, alluvial
fans, and hills. Sediments are fluvial, colluvial and alluvial
deposits. Igneous and metamorphic rock dominate the hills.
Elevations range from 3200 to 5000 feet. Precipitation ranges
from 12 to 16 inches per year. Vegetation includes sideoats
grama, black grama, plains lovegrass, and tobosa.

Sonoran desert influences on the west side of this resource
area result in the occurrence of shrubs like jojoba, blue palo
verde, staghorn and jumping cholla, and fishhook barrel cactus
in the plant communities. Chihuahuan desert influences on the
east side of the resource area result in the occurrence of
shrubs like mariola, mortonia, chittam, tarbush, whitethorn
acacia, and littleleaf sumac in the plant communities. Wildlife
species include javelina, desert mule deer, pronghorn
antelope, Coues whitetail deer, and desert bighorn sheep.
Other wildlife species include Gambel's and scaled quail,
mourning dove, cottontail, and jack rabbits. Over 12,000
sandhill cranes winter in the Willcox Playa and the cienegas in
the Sulphur Springs Valley.




Ecological Sites

Ecological sites are components of:
life-zones within ecosystems. They
are usefiul for land inventory,
classification and management. By
definition, they are; A distinctive
Kind off land With Specific physical
characteristics that difffers frem: other
KIS it landfin itsr apility, tor produce
2 distinctive kKinarand ameunt o
VEegetation™.




Ecological Sites




Systematic process

¢ Soil Survey is the foundation inventory.

¢ Range specialist work with soil scientists
to correlate vegetation to soils

¢ Soil moeisture and temperature regimes
correspond tor CRA beundaries

¢ Solls are grouped tegether in thej abpility
to produce kinds: and amounits, of
Vegetation

¢ Ecologicall site concepts are developed
¢ Ecologicallsite descriptions are Written
9 [INE Precessisievelltionary and oR-goeing




Soll Scientists work out the basic
soll - landscape relationships

575 Budlamp - Rock Outcrop

LRU 41

LANDSC.

xican-Pine Woodland and Oak
avannah Aridic Ustic 16 to 20 inches pz LRU 41-3AZ Southem Arizona LRU 41-2 AZ Chihualman - Sonoran Desert
Elevation: 4400 to 6200 feet Semidesert Grassland Ustic Aridic 12to  Shrub mix Typic Aridic 7 to 12 inches p.z
16 inch Elevation: 3900 to 4500 Elevation: 3500 to 3900 feet

feet

fan ferrace

Grauitic 595 Stronghold - MeAllis

Hills

222 Libby- Gulch
slope and fan alluwvium —
245 Haplogypsids - Contention - Redo

55 Contention - Whitecliff
fan alluvium

stream alluvium
floodplain
3-21-2005 soilands active floodplain




Soll series are described




Range Specialists describe and
compare the plant communities on
the different soils being mapped




Ecological site concepts are
developed

¢ Site names are descriptive; they usually contain
soil textures, chemistry, parent material and
position.

¢ lextures include, sandy, sandyleam, leamy: and
clayey.

o Chemistry may. include adjectives like limy,
gypsic and saline

s Parent material may: be granitic, Velcanic,
imestene, sandstone;, etc.

¢ Position includes) uplana), siopes) hills; Bottoms
ana swales,

¢ A naming cenventieniis BEING developed erFATIZ.




Ecological processes are similar for
solls grouped into an ecological site

Ecological processes can include;
hydrologic relationships, nutrient flow,
energy. flow, erosion (natural rates of soll
weatheringl and removal By wind and

water), soil deposition, herbivoery, soil
formation), precipitation: (amounits, types,
timing), plant succession), drought, Hood
(ElFNine)), plant and/or animal Invasiens,
eVErpopulation and pepuUlation  CrashEs:




Ecological Site Descriptions are
developed

¢ Plant Communities are described as the best
(most cover, production and diversity) we have
been able to find to date.

¢ Refierence areas are used to help develop
descriptions of potentiall plant communities

¢ Historicall evidence shews gross changes that
Ay, have occurred

¢ As| climate; changes and InVasions &t EXtINCEIONS
@eCUr, site potentials will change

9 Site descriptions need Up-dating every: 1.5-20
Vears! to Inclitide new inermation: fifomrseilrand
VEJEtalon SURVEYS:




Reference Areas

Vaughn enclosure, Canelo

W

Enclosure # 22 SRER Dos Cabezas cemetery




Historical Information

Fort Huachuca, south range 1917 Fort Huachuca, south range 1997

Border mohument # 138, 1893 Border monument # 138, 1983




Research and Monitoring of

Ecological Site Processes

= _ ARS Rainfall

"~ Simulator on
Loamy upland

Bab

* Woodling Ranch
watersheds

Yerid : Ty 8%

ra e

h stream gage at KA # 23

Santa Rita
watershed




Monitoring Vegetative Trends

Vaughn enclosure 1961

Vaughn enclosure




Monitor Vegetative Trends, cont.

SRER photo station #233
Just east of Huerfano Butte




State and Transition Models

¢ State and Transition Models — these models are
conceptual theories about how plant communities
change over time.

States are plant communities which have crossed
some thiresholdl (seil eresion, vegetative o
Eecologic process) which doees not allew: a return
te potentiall conditions.

¢ lhresholds occur Where ecological processes have
PEEN altered: ey, can e BIeLIC O aIeLIc,

9 liransitions arempertant tor AESCHDER thEY,
INclt@e ar time dimension), a physical dimeERsion
and distUirbancer regime.




Rangeland Health

The degree to which the integrity of the soil, vegetation,
water and air, as well' as the ecological process of the
rangeland ecosystem, are balanced and sustained.

Qualitative assessment of three attributes of rangeland
ecosystems

— Soil / site stability.
— Hydrologic fiunction
— Integrity’ off the bietic commuRIty.

Evaluation off 17 indicators that afifiect these ecosystem
attributes

Rangeland Realthr rates ecosystem: attributes in thiree
Categoriesy;

= compromisedi(tnstawie)
— At risk
— [Healthy, itnctioningr (stable)




Sandy Loam Upland, deep

¢ MLRA 41-3 12-16"pz
¢ Combate soil series

¢ Desert grassland
¢ Enclosure #22, SRER

¢ MLRA 41-1, 16-20"pz.
¢ LLangue soil series

¢ Plains grassland

¢ Parker Station, SRER

o £ B e o ® ———
e g { s . - =




Sandy Loam Upland, deep 12-16
State and Transition Model

MLRA 41-3 (12-16), Sandy Loam, Deep

Blid-grass-30-50%
Short Grasses (1-15%)
Half Skmthe (2-5%)

¥

Short grasses (10-45%
Half shnabs (5-20% 3
PEVE (1-2%)

G54 and ISTE(1-10%)

da

—_—

Dlesquite 2- 10% catopryr
Iid-grass 5-20%. caropey

Drrmals dormirate #
Mhid-grasses 1-5%
Short grasses 1-15%

Mative IWid-Grassland

] o

22| T2

Mlesquite 5-15%
Lebamarm 30-50%,
Fetritart it ives

Iesquite, Lehmann

Blesquite 10-15%
Muatire ard ruoti-ruat e
Srepaalst 5-20%

Mesquite, annuals

3al 136

%) T3

Blesquite 15-25% catuoper
Other skmibs and sacoalents 15-30%

Fill snd galby erosion

Dense mesquite, eroded

Short grass 1-15%:
IEZTE, GUSA qrcle writh climate

Tesquite, Matives

la. Proxmttyto seed source, nroduction of seeds, possibly
Manazement relited to perenmial grass cover.

1h. Mot kwowm. Hethicide may wenowe pemrmial ecctics

2a. CHG (managing for ammals), persistent low per. grass
cover, 1. Beduction of & horizon Ob and Iiter, conpaction,
persistert reduced infiltratiom or 2. Limntted recratment of zrass
Zh. PGING, seeding or plating of native grasses, posstbly
Herbicide treatrest of arumals. Ripping, cordouring

3a. CHG (managing for ammals) with dvonglht, boar zrass cover
Feduction of & horizon OM and litter, conpaction, rill evosion
persistert reduced infiltration or 2. Livnited recrattmment of zrass.
3b. Mechanicalherbicide treahnert of slwubs, PG, seeding
plartmz of nattre grasses, mantenance treatments for sheubs
Fill and gully erosion comntiol

4a. Lack of five but peoper grazming or 1o grazmgz

4b. Mecharical or Herbacide treastmerd of slmbs

5. CHGwath dvought, compaction, sheet, nll and anlly erosion

CHG — cortirmois hesmn graming
PG — proper gramiis, mo gramings
PEVE —mesquite, ISTE - tammonareed,, GITS4, - snabivmeed

Wlatine arronals doshihart,
gy be patches of sorre nuot-hatTes




States

SRER, boundary near # 22 Outside SRER near # 22




States

Mesquite, native grasses

Dense mesquite, eroded Lehmann lovegrass




Rangeland Health Reference Area \WWorksheet
from enclosure # 22 on the SRER in Helvetia area

Rills — None

Water flow patterns — 10-15% of area, short (3-5 ft.) discontinuous in
length

Pedestals and terracettes — Pedestals infrequent on perennial grasses,
terracettes 10 to 15 feet apart with 1 inch elevation difference from above
to below (in black gramal areas, terracettes are 2 to 5 feet apart).

Bare ground - 22% (following several years off drought)

Gullies - None

Wind scour — None

Litter movement — All litter size classes stay in place

Soil surface resistance to erosion - Values of 4 to 6 from slake test

Soil surface; structure — Weak granular, seil color'is 10 YR 3/2 dry, 10
YR 2/2 meist, Organic matter 2-3% firom labr data firom: seill sturvey.
(SRER)), cover isiwell dispersed thiroughout the site

Plant cover and runoffi — Canoepy cover perennial grasses 31%, basal
COVEr 6%, litter cover 765, gravell cover 5% (after 4=5years dirought)),
SUFfiaCer tRICKRNESS ISHL O IREhES




Rangeland Health Reference Area \Worksheet
from enclosure # 22 on SRER, cont.

Compaction layer — None, penetrometer (2 kg. hammer from height of
2.24 feet ) 5 blows penetrated 3.55 inches (S.D.=0.59 inches)

— QOutside enclosure, on SRER, 5 blows penetrated 1.84 inches (S.D.=0.22)

— Outside SRER, 5 blows penetrated 1.35 inches (S.D.=0.24)
Plant functional groups — Perennial mid-grasses> annual forbs and
grasses> shrubs> succulents> perennial short grasses (El Nino year)

Plant mortality — About 50% of the basal cover of perennial mid-grasses
and 80% off the basal cover ofi perennial short grasses has been lost to
prolonged drought

Litter cover and depth — 76% cover, 0.5 inch depth

Annual production| — dry year = 600 Ibs/ac., average year = 1100
lBsy/ac., wet vear 1800 bs/ac,

Invasive species — [Lehmann levegrass, Boer lovegrass), bufflegrass,
MEsquIte

Reproductive capability — Not impailred evenr afiter several Vears: of
drevghi: Blacks airamial producing stelons), allether SpeCIES producing viable
SEeds




ools to help In determining Rangeland Health

ij,. R

Soil penetrometer

Soil slake test

& : &z s g

Definitions, rills, etc.




Sandy Loam Upland, deep 16-20"
State and Transition Model

MLRA 41-1, Sandy Leam Upland, Deep 16-20 ““ pz.

Miggiess qo 1%, Short grasses, (35-60%)

Short Gramas, 5-20%% Mid grasses, (5-10%)

canapy Half shudbs, (1-1075)

Half Shobs (1-10%%)
A

" do' ; HCPC Short grasses — new patertial — 15-55% canopy

mupals domate, ; ; Sheet emsion reduces depthof the & (snfae)

i‘ﬁ? camphoina'e;;y Native Mid-Grassland horirn Fills and aully ewsion establishes a
-grasses 10-25% : ; ) 2

St g 3-157 | Fire / drought, grazing sl e i

interaction o to idfilraticn,

la| | 1 2a] fa2b

Eroded surface

Lehmann, Boer, weeping bovegrass Mesquite, mniper species irrrade
30-70% canopy cover 2-35%; canopy cover

Rewmart nattee zrasses, fhrhs Mative grasses 10-40% canopy
Half shwbs still atact Sheet, Hll ewsicn begins at

Can be cther non-native grasses higher canopy covers

African Iove grases Mesguite, juniper imvaded la. Promrity to seed source, introduction of seeds b direct
seading or by accident, accelerated by five, drought, grazing.
1b: Hot known. Hetbicide may remove perennial exotics

Za. CHG, persistent low perenrial grass cover, introduction of
mescuite, jurdper seeds. Lack of fire for long periods of tiree.
Zb, PG, mechanical or herbicide control of shrubs, trees.
Pogsible seeding of nattee perennial grasses, prescribed fire
as maihtenatce treatrnent for shrubs and seedling trees.

3a. CHG, loss of grass cover due to drought, five, srazing,
Reduction of & horizon CIVI and litter, corapaction, sheet
and 1l erogion. Persistent reduced imfiltration and

lirnited recruitment of perennial raid- grasses.

Sb. PGIG, mpping, contowing, rechanical or herbicide
bimsh manage ment and seeding of native mid grasses.

Grlly contral with brush orstrctures,

CHG — cortirmons heavy gramng
PG G — proper graming, no grasmg




States

i

Eim L

SRER, fence line at # 31

- S : S s A

SRER, outside enclosure # 31 SRER, heavy mesquite, eroded




States

Native potential Exotic grasses
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Juniper invaded Mesquite invaded




Rangeland Health Reference Area \WWorksheet
from enclosure # 31 at Parker Sta. on SRER

Rills — None

Water flow patterns - 3 - 4% of the area, very short (1-2 ft.),
discontinuous in length

Pedestals and terracettes - Pedestals infrequent on perennial grasses,
terracettes very uncommon; occupying only 3 - 4 % of the area

Bare ground - 7% (following several years off drought)
Gullies — Nonge

Wind scour — None

Litter movement — All litter size classes staying in place

Soil surface resistance to erosion - Coarse texture ( loamy sand)
precludes) soil ped develepment — no slake test

Soll surface; structure — Weak granular, seil color is 10/ YR 3/2 dry, 10
YR 2/2 meist, sulfiace thickness 104 iInches

Plant cover and runoffi — Canoepy cover perennial grasses)isi 36%, basal
COVer s 9%, litter cover s 82%), aifiavel cover s 2%, cCover is well
dispersed throtighout the site




Rangeland Health Reference Area \Worksheet
from enclosure # 31 at Parker Sta. on SRER

Compaction layer — None, penetrometer (2 kg. hammer from height of
2.24 feet ) 5 blows penetrated 5.72 inches (S.D.= 1.01 inches)

— Outside enclosure, on SRER, 5 blows penetrated 2.20 inches
(S.D.=0.5)

Plant functional groups — Perennial mid-grasses>> Annual forbs and
grasses> half shrubs> large shrubs> cool season perennial grasses>
succulents

Plant mortality — About 50% of the basal cover off mid-grasses and 10%
canoepy. cover of halff shrubs has been lost te prolenged drought

Litter cover and depth — 82% and 1.0 inch depth

Annual production — dry year = 1000/ Ibs/ac., average; year = 1500
55/ ach, wet vear' = 1800 5s/ac;

Invasive species — Lehmann levegrass, Boer lovegrass), yellow: bltstem),
mesquite) burroweed

Reproductive capability’ — Not impailred evenr afiter several Vears! of
dreveh




Where to find these materials

¢ hittp://esis.sc.eqov.usda.goyV.
— Approved reports, ecological sites

& P/ /WWWE aZ. NKCSE IS a. deV,

— Field Office; Tlechnical Guide, Sec. 2

nieee)d LA Sells Ltz ele)y
— Solls [Data Mart, soilf SUrVEY: FEPOIts




Summary

¢ Ecological site development continues (NRCS,
ARS, BLLM, USFS)

» New rangeland theory ofi plant succession; IS
Incorporated (State and Transition)

o New assessment technigues are developed
(RangelandliHealth)

¢ LLong time research sites like SRER and Jornada
provide; invaltiable information: N this PreCESS

¢ Rangelresearch WillFtest new: theor:y,







