
90+  Years of Research in 
the Jornada Basin – 

Synthesis, Implications, and 
Reflections

Th is  p res en ta t ion  co n ta in s  
u n p u b lis h ed  d ata  an d  s h ou ld  
n o t  b e  cited  w ith o u t
au th o r  p e r m is s ion .



Opening Comments

• Rising t ide l i f t s al l  
boats

• Sustainabi l i t y =  
Employing behaviors 
t hat  maxim ize our  
chances to ut i l ize a 
f low  of  services f rom 
ecosystems 
(McMichael  et  al ., 
2003)

• We haven’t  done the 
d i f f icul t  work  yet



This presentat ion1

• Summary points

• Broader  
interpretat ions

• Management  
impl icat ions

1Draws heavily from Ch 17 of this 
synthesis volume by B. Bestelmeyer, 
J. Brown, E. Fredrickson & K. Havstad

Volume from Oxford University Press 
available in late 2005

Structure and Funct ion 
of  a Chihuahuan Desert   
Ecosystem

K. Havstad, L Huenneke, 
and W. Schlesinger, 
Editors



Summary Points
1. Landscape patterns are soil driven and 

enhanced by small scale climate 
patterns, history, reflect recent 
geomorphic dynamics, and high soil 
heterogeneity

2. Var iable f luxes dr ive landscape 
organizat ion

3. Int roduct ion of  l ivestock  grazing w as a 
threshold event .  Spat ial  and temporal  
var iabi l i t y of  pr imary product ion 
underm ines the concept  of  sustainable 
harvest .  



Shrub-invaded state, threeawn-mesquite

Shrub-invaded state, burrograss-creosotebush

Shrub-dominated state, creosotebush-tarbush

•Threeawn dominant, some burrograss
and fluffgrass. Mesquite and tarbush
present
•Cover of grasses low (18/3%)
•Evidence of wind erosion and pedestalling, 
large bare patches.
•Algerita sandy loam, eroded phase, Jornada 
Exp. Range, Dona Ana Co.

•Burrograss dominant, some tobosa.
Creosotebush at moderate density
•Cover of grasses low-moderate (28/6%)
•Evidence of wind erosion and pedestalling, 
large bare patches.
•Dona Ana fine sandy loam, Jornada Exp. 
Range, Dona Ana Co.

•Creosotebush dominant, some bush muhly
among shrubs. Borders gravelly site.
•Cover of grasses very low (<1%)
•Evidence of wind erosion and pedestalling, 
nearly continuous bare ground, physical 
crusts.
•Dona Ana fine sandy loam, Jornada Exp. 
Range, Dona Ana Co.

Soi ls d i f f er  in resi l ience: Ecological  Si te Descr ipt ions



 106 1 m2 quadrats charted 
since 1915

• Perennial grass basal area
• Location of annual 
grasses, forbs, shrubs

• Canopy cover of major 
shrubs

Jornada Experimental Range



Grass cover persistence not simply 
related to drought of the 1950’s



Grass cover related to distance to shrub seed source

Soil texture Elevation

Precipitation
Best predictor:
Distance to historic
shrubland



Summary Points
1. Landscape pat terns are soi l  dr iven and 

enhanced by smal l  scale cl imate 
pat terns, history, ref lect  recent  
geomorphic dynam ics, and high soi l  
heterogenei t y 

2. Variable fluxes drive landscape 
organization

3. Int roduct ion of  l ivestock  grazing w as a 
threshold event .  Spat ial  and temporal  
var iabi l i t y of  pr imary product ion 
underm ine the concept  of  sustainable 
harvest .  
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Summary Points
1. Landscape pat terns are soi l  dr iven and 

enhanced by smal l  scale cl imate 
pat terns, and ref lect  recent  geomorphic 
dynamics and high soi l  heterogenei t y

2. Var iable f luxes dr ive landscape 
organizat ion

3. Introduction of livestock grazing was a 
threshold event.  Spatial and temporal 
variability of primary production 
undermine the concept of sustainable 
harvest.  



Variations in annual yields of a sandy 
range site in southern New Mexico from 

1959 -  1988
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Broader  Interpretat ions: 
Posi t ion and History

• Si te resi l ience and resistance, w hi le 
inherent ly soi l  based, are st rongly 
inf luenced by ecological  character ist ics -  
pr im ar i ly (inf luenced by a si te’s) posi t ion 
w i thin the larger  landscape.

• The cur rent  status of  th is region is st rongly 
shaped by i t s col lect ive histor ies.  Som e 
areas ref lect  ef f ects of  recent  histor ies, 
others the inf luences of  non- hum an related 
events.  Understanding these histor ies is 
qui te im por tant , but  determ ining w hich 
speci f ic histor ical  event  created a cur rent  
status m ay not  be possib le or  useful . 



Broader  Impl icat ions:
Cross Scale

• Obvious aspects of  l inkages across 
landscapes in space and t ime, BUT, 
also

• The need to br ing mul t ip le scales 
into management  
– i .e., we manage at  a landscape scale but  

those decisions need to be shaped by 
t ime, processes at  f iner  scales, and 
dr ivers at  large scales…



Management  Impl icat ions
“Report on Lands of the Arid Region”

(John Wesley Powell,1878) :

• Lands have d ist inct  l im i t s set  by their  
ar id i t y

• Lands can not  be appropr iately managed 
i f  arb i t rar i ly d issected into f ract ions by 
the pol i t ical  convent ions of  t he day

(de Buys 2001)



Management  Impl icat ions

For arid rangelands:
The cardinal  pr inciple of  range 
management  is coping w ith spat ial  
and temporal  var iabi l i t y in net  
pr imary product ion, and the classic 
4 pr inciples of  number , 
dist r ibut ion, season, and class/ t ype 
of  animal or  use are only val id 
w i thin that  context .



Management  Impl icat ions: 
Remediat ion

• Remediat ion of  degraded condi t ions w i l l  
be in i t iated at  a relat ively f ine scale.  To 
be successful , t reated si tes need to be 
resource r ich, serve as source 
populat ions for  d ispersal  vectors, and 
posi t ioned w i th high connect ivi t y across 
the landscape (a cent ral  hypothesis of  the 
Jornada group).  

• Conversely, containment  of  f ine scale 
degradat ion can, to an extent , inversely 
employ th is perspect ive.



Final  Comment : Inter tw ined 
Discip l ines

• F.B. Gol ley, 1993, A History of  the Ecosystem  
Concept  in Ecology, Yale Universi t y Press, 254 
p.:

Ecosystem  studies had thei r  roots in ef f or t s 
to understand com plex system s and 
learning how  to m anage the environm ent

Interd iscip l inary w ork  drove the 
developm ent  of  ear ly developm ent  of  
ecological  concepts f or  resource 
m anagem ent  pr incip les


