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THE SOCIETY FOR RANGE MANAGEMENT, founded in 1948 as the 
American Society of Range Management. Is a nonprofit association incorporat- 
ed under the laws of the State of Wyoming. It is recognized exempt from 
Federal income tax, as a scientific and educational organization, under the pro- 
visions of Section 501(c) (3) of the Internal Revenue Code, and also is classed 
as a public foundation as described In Section 509 (a) (2) of the Code. The 
name of the Society was changed in 1971 by amendment of the Articles of 
Incorporation. 
The objectives for which the corporation is established are: 

—to properly take care of the basic rangeland resources of soil, plants and 

water; 
—to develop an understanding of range ecosystems and of the principles 

applicable to the management of range resources; 
—to assist all who work with range resources to keep abreast of new find- 

ings and techniques in the science and art of range management; 
—to improve the effectiveness of range management or obtain from range 

resources the products and values necessary for man's welfare; 
—to create a public appreciation of the economic and social benefits to be 

obtained from the range environment; 
—to promote professional development of its members. 

Membership in the Society for Range Management is open to anyone 
engaged in or interested in any aspect of the study, management, or use of 
rangelands. Please contact the Executive Vice-President for details. 



RANGELANDS 18(4), August 1996 123 

Executive Vice-President's Report 

The technology for storing and 
handling information is changing so 
rapidly and in so many different 
areas that it is difficult to keep 
abreast of the changes. It boggles 
the mind to realize how little time 
there is between the leading edge 
and the dark ages. In this field, obso- 
lescence can sometimes be mea- 
sured in months and occasionally in 
weeks. And where and how does 
SRM fit into all of this? I characterize 

the Society's position in the information age as similar to that 
in the old adage about having a bull by the tail: we are near 
the rear but we can't dare let go. The Society is striving to 
maintain a position that will not embarrass because we are so 
far behind or bankrupt because we are at the leading edge. 
Another old adage also applies to leaders: the leading edge is 
the bleeding edge. 

Permit me to update you on some of the activities that are in 
progress or in the planning stages. The office is connected to 
the internet and using electronic mail (e-mail). E-mail is rapidly 
becoming the standard means of conducting business with 
many SRM members and especially with our foreign members 
and colleagues. It is possible and very practical to use e-mail 
to transmit messages, documents, manuscripts, and software 
around the world—at the click of an icon and almost that fast. 
On the receiving end, the information, with the proper soft- 
ware and knowledge, can be responded to, stored on a disk, 
printed onto paper, edited, sent to another person or persons 
or any combination of the above. Absolutely the most mar- 
velous technology ever devised for moving and sharing infor- 
mation. 

E-mail is a reasonably priced technology to acquire. All that 
is required is a modem to provide a telephone connection 
between your computer and an Internet provider, of which 
there are several, and an account with that provider. This sim- 
ple connection gives you access to cyberspace (wherever that 
is). It is a simple connection but not necessarily an inexpen- 
sive one for those residing in rural areas where it may be the 
cost of a long-distance telephone call. But by the same token, 
the cost of a message to Australia is the same as the cost 
across town. I installed a modem on my personal computer 
that I use at the office and opened an account with an Internet 
provider almost exactly 2 years ago this summer. In those 2 
years the e-mail activity has grown from ho hum to a material 
means of communication for all the staff at the Denver office. 
Occasionally, it gets a little crowded around the terminal. The 
speed and the ease of sharing is rapidly making e-mail the 
preferred choice. This same technology also provides access 
to the world wide web. 

The "web" is a distributed system of sites where information 
can be displayed and shared. According to numbers I saw 
recently, there are relatively few people using the web regular- 
ly but the numbers are growing rapidly and that is where the 

action will be in the future, likely making vast changes in the 
manner by which people provide and receive information. 
Persons interested in specific subjects can go to locations on 
the web and learn more about that subject—such as 
Rangelands. The Society is currently working with Dr. Jerry 
Stuth at Texas A & M University to develop a "Homepage" for 
the SRM. Jerry has the overall responsibility for establishing 
the Center for Natural Resource Information Technology 
(CNRIT) at Texas A & M. The SRM homepage will be one of 
the modules comprising the CNRIT. Jerry has a draft outline 
of the SAM homepage available for comment and once the 
outline has been agreed to, substantive information will be 
added. 

SRM is currently working on a Memorandum of 
Understanding with the University of Arizona Library and the 
National Agriculture Library to display all volumes of the 
Journal of Range Management (JRM), excluding the two most 
recent years, over the world wide web through an experimen- 
tal program called the Agricultural Network Information Center 
(AgNIC). All of the early issues of the JRM are only available 
in "hardcopy" (paper) and will have to be scanned to convert 
the paper image to a digitized image that can be displayed 
over the web. Issues of the JRM published since volume 47(4) 
1994 are available in digital format and can be directly con- 
verted to files used on the web. It is anticipated that the bulk 
of the funds required for scanning are going to be available 
from a grant to establish AgNIC. We further expect that the 
JRM information developed by AgNIC can be directly 
accessed from SAM's homepage in Texas and persons view- 
ing the information will not realize that the JRM information is 
physically located at a site in Tucson, Arizona-all through the 
magic of electronics and digitized information. 

Once the JRM is digitized through scanning, there are addi- 
tional possibilities that the Society should be exploring. For 
example, the entire JRM could be stored on 1 to 3 compact 
disks (CD5). This is another economical means of distributing 
the information and an excellent means of archiving the JRM. 
However, it can be fairly expensive to create the first CD 

Lastly, we are in the process of some valLie-added improve- 
ments to SRM's electronic bibliography. You will recall that 
John Walker, with lots of help from his wife Terry, developed 
the bibliography for his own use. SAM worked out an agree- 
ment with John to make the data available through a popular 
software program for searching the database, called Pro-Cite. 
This database includes titles of articles, authors, volume, 
issue and page numbers of all the articles in JRM. John is 
now in the process of adding the abstract for all articles. The 
addition of abstracts will greatly enhance the value of the bibli- 
ography . In addition, the Australian Aangeland Society has 
offered to provide comparable data from the Australian 
Range/and Journal to be included in the bibliography. An elec- 
tonically-searchable bibliography will be a tremendous asset 
to help chart a course before "surfing" the on-line JRM.—Bud 
Rumburg, SRM, EVP. 
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Cholistan Desert, Pakistan 
Ghulam Akbar, Taj Naseeb Khan and Mohammad Arshad 

R angelands in Pakistan constitute 
about 70% of the total area of 
the country. The importance of 

range management as a discipline 
was not recognized until 1954 when a 
development project with the U.S. 
Government technical and financial 
assistance was initiated in Balochistan 
province (Rafi 1965). This project 
helped policy makers and natural 
resource managers to identify clear 
goals. Range management was initiat- 
ed with a number of research and 
development projects in areas falling 
under different ecological zones. Initial 
projects successfully demonstrated 
some of the water harvesting and 
sand dune stabilization techniques. 
Establishment of potentially promising 
local and introduced forage species in 
the Thai desert were also important 
initial projects. The government has 
now started focussing its attention on 
the, long ignored, Cholistan desert. 

Cholistan desert, an extension of 
Great Indian Desert, is located in 
southern Punjab province between lat- 
itudes 27°42' and 29° 45' north and 
longitude 69° 52' and 75° 24' east 
(Baig et al. 1980). This desert is com- 
prised of about 2.6 million hectares 
(FAO 1993). This desert has a length 
of about 480 km while the width varies 
from 32 to 192 km (Khan 1987; 
Chaudhry 1992). Based on the topog- 
raphy, parent material, soil and vege- 
tation the whole Cholistan desert can 
be divided into two geomorphic 
regions. The northern region or Lesser 
Cholistan borders canal irrigated areas 
and covers about 7,770 km2 and the 
southern region or Greater Cholistan 
is comprised of 18,130 km2. The 
Lesser Cholistan consists of saline 
alluvial flats (locally called 'dahars') 
alternating with low sandy ridges. The 
clayey flats of Lesser Cholistan are 
generally homogenous to a depth 
ranging from 30 to 90 cm. These soils 
are classified as either saline or 
saline-sodic, with pH ranging from 8.2 
to 8.4 and from 8.8 to 9.6, respective- 
ly. The Greater Cholistan is a wind 

resorted sandy desert and comprised 
of river terraces, large sand dunes, 
ridges and depressions (Baig et al. 
1980; Khan 1987). 

History 

Around 4000 B.C. the Cholistan was 
a cradle of civilization commonly 
known as the Hakra valley civilization. 
This was when the river Hakra flowed 
through the region. The river supplied 
permanent water until 1200 B.C. 
About 600 B.C. it became irregular in 
flow and consequently vanished within 

a century or so. The Hakra civilization 
that flourished here was one of the 
longest in the course of world history. 
It was also the earliest civilization of 
the Indian subcontinent. In cultural 
advancement it can be compared with 
the Mesopotamian, Anatolian, 
Egyptian, and Babylonian civilizations 
(FAO 1993). No one is sure how this 
great Aryan civilization ended. 
Probably a variety of problems such 
as hostile invading tribes, changes in 
the course of the river and depletion of 
irrigation facilities contributed to the 
ultimate disappearance of this great 
civilization (Khan 1987; FAO 1993). 
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Climate 

Cholistan is a hot arid sandy desert. 
The mean annual rainfall varies from 
less than 100 mm in the west to 200 
mm in the east. Rain usually falls dur- 
ing monsoon (July through 
September) and in winter and spring 
(January through March). Monsoon 
rains occur mostly in heavy showers. 
Cholistan is one of the hottest deserts 
in Pakistan. Mean minimum and maxi- 
mum temperatures are 20° and 40° C, 
respectively. Temperatures are high in 
summer and mostly mild in winter with 
no frost. The mean summer tempera- 
ture (May-June) is 34° C with highs 
reaching nearly 50° C. Annual rainfall 
is highly variable both on temporal and 
spatial scales. Aridity is the most strik- 
ing feature of Cholistan with wet and 
dry years occurring in clusters. The 
Cholistan was formed predominantly 
by the deposition of aeolian sands or 
alluvium deposits. The alluvium 
deposits are composed of granites, 
schists, gneiss and slates. The soils of 
Cholistan are generally saline, alkaline 
and gypsiferous. The dunes reach an 
average height of about 100 m. 

There are no permanent, natural 
bodies of surface water in Cholistan. 
Factors like low rainfall, high rate of 
water infiltration into the sands, and 
high evaporation rate prevent the nat- 
ural accumulation of surface water 
(FAO 1993). Fresh (rain) water is col- 
lected in locally made water ponds 
called 'tobas'. Underground water is at 
a depth of 30-40 m which, with a few 
exceptions, is brackish containing 
salts 9,000-24,000 ppm (Baig et al.. 
1980). 

Natural Vegetation 

The vegetation in Cholistan is typical 
of arid regions and consists of xero- 
phytic species which are adapted to 
extreme seasonal temperatures, mois- 
ture fluctuations and wide variety of 
edaphic conditions. Compared to the 
hyper arid southern region, vegetation 
cover is comparatively better in east- 
ern Cholistan (200 mm rainfall zone). 

Most of Cholistan is covered by sand 
dunes. Fortunately, a wide range of 
nutritious and drought tolerant species 
of grasses, shrubs and trees occupy 

the entire territory. These plant 
species, though slow growing, 
respond very well to the favorable cli- 
matic conditions and provide ample 
biomass for livestock consumption. 
Important genera of grasses include 
Cenchrus, Lasiurus and Panicum. 
Favored shrubs include Calligonum 
and Holoxylon and Prosopis, Zizyphus 
and Acacia are notable indigenous 
trees (Rao and Arshad 1991). Each 
site is represented by typical plant 
species based on availability of soil 
moisture, salinity and plant character- 
istics. 

Socio-Economic Aspects 

The total human population of 
Cholistan desert is around 1.2 million. 
The economy of the region is predomi- 
nantly pastoral. People have practiced 
a nomadic life style for centuries. 
Large herds of camels, cattle, sheep 
and goats are owned by the nomads. 
The area is not served by a modern 
communication system and can be tra- 
versed by either camels or jeeps. 
Local people use camels as a mode of 
transportation. Habitations are small 
and extremely scattered (Baig et al. 
1980). 

The pastoral system is characterized 
by mass migrations of animals and 
people throughout the year in search 

of water and forage. The onset of 
monsoon and the distribution of rainfall 
mainly dictate the pattern of move- 
ment of nomadic herders. Around the 
months of March or April, nomadic 
households move towards surrounding 
irrigated areas forced there by rising 
temperature in the desert and deplet- 
ed feed and water resources. The 
incentives for this movement include 
temporary employment opportunities 
within the irrigated farming community, 
grazing of livestock on wheat stubbles, 
drinking water for human and livestock 
and readily available markets for live- 
stock and livestock byproducts. 
Farmers in the irrigated areas in turn 
obtain sufficient labor for crop harvest- 
ing and other farming operations and 
animal manure to enhance soil fertility 
through camping of livestock on fallow 
fields. The nomads and their herds 
return back to the deserts around July 
or August with the news of first mon- 
soon showers. Distances travelled 
during this migration vary from 10 to 
100 km. While in the desert natural 
vegetation is the main source of feed 
for grazing livestock. Tobas serve as 
drinking water both for nomads and 
their livestock. Tobas are made in 
clayey flats locally called dahars in a 
catchment area to avoid heavy water 
percolation. Tobas belonging to the 
same clan are generally located close 
to each other (often within 1 km 

A local herder with sheep and goats grazing in the desert. 
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radius). At the start of the rainy sea- 
son, livestock graze within one or 2 km 
radius of each toba. This distance 
increases to about 15 km as the sea- 
son progresses. During October and 
November, when water resources 
become almost totally depleted, each 
clan moves its herds to semi-perma- 
nent centers equipped with a series of 
traditional (hand-dug and unlined) 
wells and kunds (usually lined) (FAO 
1993). 

The nomads manage their mixed 
livestock in such a way that milking 
cows are moved nearby the urban 
centers where milk is sold readily 
while other animals like camels, goats, 
sheep and bullocks are kept in the 
desert for grazing. Nomads attach 
high values to their herds. Livestock 
are the main source of their survival 
and a number of cultural norms are 
linked with the animals. Livestock are 
frequently used for meat, milk and, 
gifts. Communal ceremonies like wed- 
dings, funerals, and tribal celebrations 
include slaughtering and exchange of 
animals. A person's status in the 
desert nomadic life style is chiefly rep- 
resented by the size of the herd he 
owns. 

Numbers and trend in the Cholistari 
livestock population is summarized in 

/ 4- 

25O 

A 
2OO-' :/r — L VI 

150- 

g- ioo-Vi a 

5O, 

Cattl Sheep 

Figure 1. The figure reveals average 
annual herd increase of 2.7% for cattle 
and 3.4% for goats and a slight 
decline in the numbers of sheep and 
camels. All livestock are indigenous 
breeds well suited to the environment. 
Herd reproductive performance is nat- 
urally poor with low birth rates and 
high mortality (FAQ 1993). 

Range Management: Past and 
Present 

Total area available in Cholistan for 
grazing is estimated to be 2.3 million 
hectares. The Greater Cholistan is sel- 
dom used for grazing due to lack of 
water and inaccessibility. Average 
range forage production is about 168 
kg/ha (FAQ 1993). Total carrying 
capacity for the area being currently 
grazed is estimated at 687,500 
A.U.M.'s with grazing capacity of 3.24 
hectares per A.U.M. Based on these 
calculations, Cholistan grazing 
grounds may provide feed for 140,000 
animal units for a 5 months period. 
The livestock population of Cholistan 
is increasing and according to recent 
estimates is well above 150,000 ani- 
mal units. This increase has placed 
greater pressure on presently over- 

grazed rangelands. An increasing live- 
stock population accompanied with 
cutting of vegetation by the desert 
pastoralists for meeting their domestic 
requirements for construction of 
thatched houses, fuelwood and cloth 
washing has seriously deteriorated the 
plant cover (FAQ 1993). One should 
also realize that most of the native 
vegetation of Cholistan is either mod- 
erately palatable or unpalatable due to 
selective and persistent grazing of the 
palatable species. 

Although range areas are in poor 
grazing shape they have potential for 
development. There is a dire need for 
research directed toward improving 
carrying capacities of Cholistan 
ranges. Improvements to maintain a 
balance between livestock and the 
vegetation for sustained productivity in 
the area needs emphasis (Khan 
1987). 

The Provincial Forest Department of 
Punjab started a range management 
project during 1963. To solve prob- 
lems with brackish underground water, 
the project activities included construc- 
tion of ponds to collect rain water for 
human and livestock consumption. A 
total number of 487 ponds were creat- 
ed. Range reseeding with grasses was 
also attempted but failed due to unfa- 
vorable climatic conditions, socio-eco- 
nomic factors, and inadequate plan- 
ning. Moreover, nomadic grazing style 
prevalent in the desert did not conform 
to the modern and planned grazing 
systems (Khan 1971; Sheikh and 
Hafeez 1977). 

During 1975 the Pakistan 
Agricultural Research Council estab- 
lished an Arid Zone Research Station. 
The stations main objectives were to 
develop a regional capability for tack- 
ling the problems of arid areas and to 
develop best management techniques 
for existing landuses. To achieve this 
objective the station carried out a 
number of activities including evalua- 
tion of a wide range of grasses, trees, 
shrubs and forage legumes. Promising 
forage species were arranged not only 
from local sources but also from devel- 
oped countries like the USA and 
Australia. The trials were conducted 
for several years in the desert environ- 
ment and potential species were 
selected for large scale introduction 
and multiplication. Some of the 
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Fig 1. Livestock population of Cholistan desert over different years. 
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species selected include Cenchrus cii- 
iaris, Cenchrus setigerus, Panicum 
turgidum, Panicum chiora turn, 
Panicum antidotale, Panicum maxi- 
mum, Lasuirus scindicus, Chiorus 
gayana and Sporobolus iociadus. 
Among trees Prosopis cineraria, 
Acacia nilotica, Zizyphus nummularia 
and Zizyphus mauritiana have shown 
greater promise. Among shrubs a 
number of Atriplex species and Jojoba 
(Simmondsia chinensis) are highly 
successful. These plant species are 
being used for reseeding, planting and 
sand dune stabilization. Economically 
viable water harvesting techniques 
have been developed after long term 
and careful evaluation. Among these, 
pitcher irrigation is the most success- 
ful. Jojoba plants are planted along 
side earthen pitchers. Jojoba plants 
take about three years to produce 
seeds. A farmer is interested in short- 
term economic returns. To mitigate 
this problem, suitable creeping type 
vegetable crops like Gourd and water 
melon (Citrulus lanatus) are being 
raised along pitchers to get maximum 
utilization of seepage water and to 
harvest immediate cash returns. 
These vegetable crops and water mel- 
ons not only provide immediate pro- 
duce for a household use but also 
serve as a mulch for the jojoba plant 
to save it from hot desiccating desert 
winds. 

In addition to the Arid Zone Research 
Station some other agencies like 
Cholistan Institute of Desert Studies of 
Islamia University, Bahawalpur 
(Pakistan) is also contributing signifi- 
cantly to overall range development 
efforts. This institute is collaborating 
actively with the Arid Zone Research 
Station. Studies are underway on phy- 

tosociological surveys of desert area 
and evaluation of different ecotypes of 
desert grasses for drought tolerance, 
and forage production. The emphasis 
is to develop the ways and means for 
greater participation of the desert pas- 
toral community in range development 
activities. 

Future Challenges 

A clear message from the past 40 
years of range management efforts is 
that development of range resource in 
any ecological setting is directly relat- 
ed with its compatibility to the prevail- 
ing socio-economic patterns. People in 
Cholistan do not follow those grazing 
systems that rely heavily on fenced- 
boundaries. Under a tribal situation 
where land is a common entity, fences 
serve as a sign of hatred. People 
loose their trust in government agen- 
cies and consciously or unconsciously 
do not cooperate and hence make 
such management a failure. 
Restrictions on movement of nomads 
and their beasts is not liked at all. 

Under situations like that of 
Cholistan, where both people and veg- 
etation behave in an opportunistic 
manner, people keep on moving after 
the rain. Similarly, when considering 

Planting of promising forage grasses in the desert has successfully been carried out 
without disturbing the natural vegetation. 

Jojoba plant planted along side a pitcher. Pitcher is filled with water once in a week. 
The water seeps out of the pores of the pitcher and becomes available to the plant. This 

technique has yielded highly successful results in terms of plant survival in the desert. In 
the background, vegetables (Gourd) growing along pitcher are also visible. 
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vegetation, the well known theory of plant succession and 
climax communities does not hold. According to this theory, 
the vegetation can be expected to follow a predictable path 
of recovery once the grazing pressure is relieved. In hot 
arid conditions, even when grazing pressure is relieved, 
recovery of vegetation is dictated by the uncertain but 
favorable incidents of rainfall and temperature. Moisture 
and temperature are the key factors for the recovery of 
range health. Another approach that has yielded negative 
response from a nomadic community is our advocacy for 
reduction of herd size. People do not like this idea because 
the larger herd a pastoralist owns the more secure he feels 
under harsh environmental conditions. 

Under the scenario presented above, it is imperative to 
understand the delicate balance between living and non-liv- 
ing components under a given set of conditions. The 
human factor is the most important element of living com- 
ponent and its needs must not be overlooked. With special 
reference to Cholistan, the needs of the desert pastoralists 
are few and their demands are simple. They should be 
given an even chance to fight the battle against the cruel 
and unsparing desert (FAQ 1993). Their problems include: 
(*) A shortage of drinking water for both human and animal 
populations (*) Basic health facilities for both human beings 
and their livestock (*) Marketing facilities to sell their live- 
stock and livestock-based products such as (wool, embroi- 
dery works, camel and goat hair mats, animal fat (Ghee), 
milk etc). 
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Leadership and Integrity in Natural Resource 
Management: Ethics in Practice 

Zane J Cornett and Jack Ward Thomas 

T he task we have taken on is to place ethics and lead- 
ership in context with the roles natural resource man- 
agers play in sustaining ecosystems and people. The 

challenge is to be thinkers with the courage to express our 
thoughts in action, and activists who think about why we act 
(Cleveland 1 994:xii). Why? As Rushworth Kidder (1994:5) 
pointed out: "Each of us, after all, is a teacher of moral val- 
ues. The examples we set, the choices we make, the lives 
we live broadcast potent, clear ethical signals to all within 
our radius. We cannot avoid responsibility for our moral 
atmosphere. We create it hour by hour in our actions and 
motives, seeding the next generation of moral actions with 
the ones we cultivate as models today." 

Vocation, from the Latin verb vocare, is work to which 
one is called by the gods (Thomas 1992a:13). With a voca- 
tion comes self-imposed obligations to grow, to improve, to 
strive, to serve, to be our best—the driving mechanism of 
vocation is will, not a job. Between us, the authors have 
some 70 years of living with and striving to fulfill this calling. 
In our experience, the most effective natural resource 
management professionals have is a vocation, and many 
have influence beyond that afforded by their positions. This 
effectiveness comes from constant learning, being open to 
and seizing opportunities, and pursuing a vision (Thomas 
1993:33). We correlate effectiveness with leadership. At the 
same time, we concur with James MacGregor Burns (1978) 
that leadership and ethics are inseparable—unethical lead- 
ership is an oxymoron. 

Gregory Gull (1995:20) recently described ethics as hav- 
ing "to do with that which is common to all of us. Thus, to 
speak of ethical behavior is to speak of behavior that is 
consistent with life-affirming values—values that are in har- 
mony with the nature of all that is alive." As a field of study, 
ethics is rooted in philosophy—a "love of learning." Thus, 
the study of ethics is a loving pursuit of what is "right," and 
by default, what is "wrong." So how do we know what is 
right and what is wrong? Thoughts and feelings are neither 
right nor wrong, they just are. Actions driven by those 
thoughts and feelings are what will be judged in the context 
of social acceptability, resulting in labels of "ethical" or 
"unethical" behavior. Leadership, too, has no real meaning 
without action; it is effective behavior manifest in desired 
results. Writing about the process of developing canons, 
the Society of American Foresters' (SAF) Ethics Committee 
observed that "The language is rather simple, the topic is 
not. . . . the struggle [is] between simplicity and complex 
language that might address all potential situations. . . . the 
realization [came] that it would be impossible to explicitly 
cover all contingencies in forestry with a single statement" 
(Cornett et al 1994:6). A written code provides normative 

guidance for individual behavior, not answers for every situ- 
ation. The answers that address any and all contingencies 
reside within the individual, imbedded in values and integri- 
ty. 

Integrity comes from the Latin word integritas, meaning 
entire, untouched, or whole. In relation to professional con- 
duct, we define integrity as "uncompromised values"—i.e., 
professionalism is behavior aligned with uncompromised 
values. To be consistently professionally effective requires 
balancing passion, vision, and action, with integrity aligning 
these elements each step along the way. Chris Maser 
(1991 :22) described this alignment as authenticity, as "the 
result of harmony between what one thinks, says, and does 
and what one really feels—the motive in the deepest 
recesses of one's heart." Robert Terry (1993:107) echoed 
this view: "Leadership is a subset of action. Leadership is 
authentic action, a unique and honorific mode of engage- 
ment in life." 

Passion 
For years, most in the natural resource management pro- 

fessions have spoken little of our passions—either for the 
land we tend, or other aspects of life. We adopted the per- 
sona of conservative and staid scientists, striving always to 
keep value systems from despoiling the "purity" of "scientif- 
ic" research and management. The expression of passion 
was deemed inappropriate by most natural resource pro- 
fessionals. This model of behavior led Bob Perschel 
(1990:56) to observe that "our profession is lost, leaderless, 
and dispassionate at a time when environmental con- 
sciousness is rapidly gaining expression, leadership, and 
passion on individual, social, and political levels. [Our claim 
as stewards] is about to be lost, usurped by others with far 
less knowledge of how [ecosystems function], but with an 
exceedingly greater amount of passion for the land." 

In actuality, rather than freeing ourselves of passion, 
most choose not to express it. "For those presuming to 
wear the robes of objectivity, the guise, to use Abraham 
Maslows words, is often 'a defense against being flooded 
by the emotions of humility, reverence, mystery, wonder, 
and awe" (Orr 1994:136,137). Because dispassion was the 
modus operandi, natural resources professionals were sur- 
prised and taken aback when others expressed their pas- 
sions. Yet, as Herb Schroeder (1 996:19) points out, "Value 
and emotion are inseparable. Any time we are dealing with 
people's values, we are faced with emotion; and whenever 
we are confronted with strong emotions, we can be sure 
that something of value is at stake. There is simply no way 
to avoid emotions when making important resource man- 
agement decisions." 
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This avoidance of expressing values—other than to indi- 
cate unmitigated reliance on what we believed to be dis- 
passionate science—contributed to consistent miscommu- 
nication between natural resource professionals and the lay 
public. Most of the "public" speaks in the 'language' of val- 
ues, expressing feelings about the landscape and how it is 
manipulated. The 'language" we use to reply is one of sci- 
ence. No wonder that we understand one another poorly— 
these are different languages! By giving voice to our pas- 
sions, we use a more widely recognized language, and are 
more fully in integrity with who we are as both scientists 
and humans. The benefits of expressing passion, particu- 
larly about the land, are not derived in exchange for the bio- 
physical and economic sciences we bring to the natural 
resource professions—rather, the benefits lie in embracing 
passion as commensurate with science (Cornett 1995:9) 

Some of the stickier ethical choices professionals face 
revolve around acts of omission rather than commission 
(Thomas 1993:39). What is appropriate not to do, and not 
to say, is frequently difficult to decide. This need not be the 
case with our passion—our feelings about the work we do, 
the lives we lead, and the land we steward. Personal and 
professional integrity are more fully aligned when passions 
are expressed alongside science. 

Vision 
John Gordon (1994:17,19), in the Pinchot Lecture cele- 

brating the 30th anniversary of the dedication of Grey 
Towers, pointed out that "vision is a word variously con- 
strued" and "vision is the operational definition of values." 
Unquestionably, vision is a word used for different purpos- 
es by different people. The dictionary defines vision as 
"something seen otherwise than by ordinary sight." We fre- 
quently attribute vision to those we recognize as leaders. In 

distinguishing between leadership and positional authority, 
the role of vision is reflected in how energy is used within a 
group. Positional authority—typically hierarchical power— 
exercised without vision, diffuses and dissipates energy. 
With vision, energy is focused and directed towards a desir- 
able future (Terry 1993:37). 

Natural resource management professions in 
America are "relatively young yet rich in experi- 
ence and noble of vision" 

Vision is an articulated condition, state, or way of being 
different from the present. Thus, "vision is fulfilled through 
change" (Cornett 1995:8). This definition of vision is equally 
applicable to standing fast in the face of trends. This can 
quickly turn into a teleological exercise where trend—a 
form of "changing"— becomes the status quo. Thus, vision 
is fulfilled through a change in state (the status quo of 
changing), through resistance of the trend. In either case, 
the ultimate measure of leadership is whether the vision is 
embraced by enough people to make it a lasting reality 
(Cornett 1995:8). 

Natural resource management professions in America 
are "relatively young yet rich in experience and noble of 

vision" (Maser 1991 :22). We believe conservation is the 
"noble vision," a vision shared by the many professions 
involved in natural resource management today. "The prob- 
lem is that our professional vision, once on the cutting edge 
of both social responsibility and science" (Maser 1991:22), 
struggles to remain current. Even though the vision is still 
conservation, the accepted definition and how it is achieved 
has changed. Aldo Leopold and many others have written 
about the evolution of culture through the changing of 
social values about the land. We believe we are in a state 
of evolution today not seen since the days of Gifford 
Pinchot and Teddy Roosevelt. 

To be leaders, we must be loving critics. 

Natural resource management professions are institu- 
tions, and as John Gardner (1968) observed, institutions 
are more typically designed to obstruct than to facilitate 
change. In describing the Achilles heels of both unloving 
critics and uncritical lovers, he noted that love without criti- 
cism brings stagnation through a smothering process that 
embraces rigidities (i.e. traditions) more than promise; and 
that criticism without love brings destruction through igno- 
rance of the art of nurturing and strengthening human insti- 
tutions. Maser (1991:23) puts it this way: 

"Moving forward may be difficult for those whose 
belief system and personal identity are totally 
invested in the old paradigm; they perceive no rea- 
son to change. The personal and professional trap 
is that any paradigm, or model of reality, that has 
become comfortable also has become self-limiting. 

[a] profession can move forward only to the 
extent that individuals within the profession develop 
new philosophies... ." 

To be leaders, we must be loving critics (Cornett 
1995:11), working to craft and evolve new principles and 
applications of conservation that reflect current science and 
social values. Reflecting on the role of integrity in this 
process, we believe it is personal integrity that most signifi- 
cantly comes into play in the realm of vision. Like the clas- 
sic ethical test of what one would choose to do if it was 
known that no one else would ever find out, the alignment 
of personal value with articulated vision is an internal mea- 
sure (Thomas 1993:40). Nonetheless, when we give voice 
to passion congruent with values implied in a stated vision, 
we both communicate an important aspect of integrity and 
step forward as leaders. "Vision is the heart of leadership 
because vision transcends political interests, testing the 
outer limits of the vested views that lock people into 
parochial perspectives, limit creativity, and prevent the 
emergence of new cultural and political realities" (Terry 
1993:38). 

Action 
The first words in SAF's Code of Ethics are 'Stewardship 

of the land is the cornerstone of the forestry profession." 
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Every structure is dependent on its cornerstone as the key 
to its integrity. Thus, SAF members have affirmed to them- 
selves, and to those they serve, that being stewards of the 
land is integral and key to their profession. Coufal and 
Cornett (1993:13) pointed Out that this stewardship is a 
moral responsibility; and while it engages our minds, "it 
engages us most fully when it also involves our hearts and 
hands. Stewardship is a moral responsibility to care for and 
nurture the land through practices that maintain or enhance 
its integrity, value, and beauty for future generations." They 
continued: "If forestry is not to be accused of paying lip-ser- 
vice to a fashionable buzzword (stewardship), we must 
continue the process of defining forest stewardship through 
actions that demonstrate a commitment to our highest aspi- 
rations" [emphasis added throughout]. Those are com- 
pelling words, and invoke the essence of integrity within 
any natural resource management profession. 

The word ethics comes from the Greek ethos, meaning 
custom, usage, or character. Custom and usage are related 
to action, and it is actions that are judged as ethical or uneth- 
ical. Character is more nebulous. A person's character is 
judged, at least partially, on the basis of their integrity. . . and 
a person's integrity is manifest in their actions. "The number 
one characteristic people want from their leaders is integrity. 
We trust leaders who walk their talk on a personal level" 
(Pennington 1995:10). The weight of ethics lies in actions; it 
is through actions that integrity and professionalism become 
visible. 

"There is no solution. Seek it lovingly." (George 
Thompson 1988:10) 

Ethical Choices: Retaining our Integrity 
"There is no solution. Seek it lovingly." (George 

Thompson 1988:10) 
There are no black-and-white ethical decisions; ethics is 

a realm of greyness, of complexity, and of questions that 
are difficult to answer. Ethics involve social decisions about 
what is "right" and what is "wrong." Ultimately, however, 
these decisions become personal, even though they are 
influenced by professional colleagues and the broader cul- 
ture. As Herman Chapman observed in 1923, "It is obvious 
that a code of ethics represents a consensus of profession- 
al opinion rather than individual preference" (Chapman 
1992:14). 

We are social beings. "A community, almost by definition, 
requires a shared ethic. Without a common set of values, 
communities are no more than unstable collections of mdi- 

viduals coexisting uneasily within common boundaries" 
(Kidder 1994:7). We make agreements about right and 
wrong, and subordinate self-interests to those laws, ethics, 
or other accepted standards of conduct as an obligation to 
the cultures within which we live. To do otherwise is to suf- 
fer the consequences society deems appropriate. When the 
ethical dimensions of actions are ignored or minimized, the 
process of demoralization has ensued. (Garfield 1995:5). 

As natural resource professionals, complex questions 
about what is right and acceptable are complicated by polit- 
ical processes that affect management decisions. "The 
democratic process thrives on compromise and, as a result, 
the guidance provided in law and regulations is frequently 
confusing, unclear, and intentionally vague or ambiguous. 
These goals and directives are not guaranteed to be well 
stated, appropriate, well funded, or even achievable. Yet 
natural resource management professionals must attempt 
to achieve the goals, change the direction, or—if the con- 
flict with conscience is too great—to refuse to participate or 
even resign" (Thomas 1993:38). 

How quickly we return to questions of integrity! And lest 
the option of standing by one's ethics in the face of losing a 
job is too quickly dismissed as unrealistic, one of the 
authors of this paper was removed from a position in pre- 
cisely that scenario. Bill Rockwell (1991 :3) clearly 
addressed the difficulty of these situations: 

"Finally, we have missed the fact that leadership 
involves moral choice. It is not just the ethical bal- 
ancing of established precepts, but the courage and 
humility to divine, weigh, and balance 'first princi- 
ples' in the face of tremendous uncertainty. It is this 
responsibility that reveals leadership as not a right 
or a privilege but an awesome duty... ." 

To paraphrase Victor Frankl, what is to give light must some- 
times endure burning. In the extreme, there are those who 
"have faced death rather than betray the values which.. .make 
life worth living and worth loving. The decisive question is not 
who has survived, but who has kept [theirJ integrity" (Hook 
1963:xxiv, xxv). 

Earlier we held that evaluating the ethical consequences 
of omission is a difficult task. Examples might be: less than 
full disclosure of the consequences of proposed manage- 
ment actions; acquiescence to deceptive euphemisms; and 
silenàe on issues when a clearly expressed statement 
might have influenced the outcome (Thomas 1993:39). A.J. 
Fritsch (1994:307) reiterates ancient wisdom found in the 
Talmud and other writings by reminding us that "by our 
neglect and silence we become accomplices in the social 
crime. . it weakens the community." Many of these situa- 
tions bring to light what Alfred Kahn (1966:24) described as 
"the tyranny of small decisions." He describes the phenom- 
enon where "big changes occur as an accretion of moder- 
ate-sized steps, each of them the consequence of 'small' 
decisions—small in their individual size, time perspective, 
and in relation to their total, combined, ultimate effect" 
(Kahn 1966:44-45). Thus, the accumulation of seemingly 
small decisions, each of which chips away at integrity, can 
lead to a circumstance that is clearly in conflict with person- 
al, professional, or social values—a circumstance one 

The number one characteristic people want 
from their leaders is integrity. We trust leaders 

who walk their talk on a personal level. 
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would clearly avoid if the cumulative effect was known 
beforehand. The utilitarian process of assessing these situ- 
ations is to ask: "What would happen if everyone made this 
choice?" 

Ego is frequently the driving force in such ethical deci- 
sions, followed by selfish ambition, which serves to discon- 
nect us from the rest of the world (Halamandaris 1995:12). 
Stephen Covey (1995:3) believed that those who have lost 
integrity live and work worrying more about how others see 
them than about who they really are. Aristotle, in writing 
about ethics, identified the essence of excellence as 
"virtue"—as a balance between conflicting states. Moral 
virtue, to be excellent, must exist between an excess and a 
defect. Two of his examples were: courage, lying between 
the defect of cowardice and the excess of rashness; and 
proper pride lying between the defect of undue humility and 
the excess of empty vanity (Kidder 1995:70). 

Covey (1 995:3) saw "integrity as the child of two primary 
character traits: the mother of humility and the father of 
courage." Certainly, it was no accident that Rockwell chose 
to put the words "courage and humility" together. It takes 
courage to sidestep the traps that ego lays, to avoid the 
seduction of win-lose games, and to choose instead to act 
with integrity—even when that means overcoming "sacred" 
and comfortable traditions replete with inherent myths and 
habits. When one considers that natural resource manage- 
ment professions exist to serve—that service is the end, 
not the means—the intertwining of the humility of a servant 
and the courage of leadership becomes inextricable. 

The bottom line is to do the best we can with the human 
and material resources available. And to remember to tell 
the truth—all the truth, all the time—about sources of infor- 
mation, and about assumptions involved in decision-making 
(including levels of confidence). And, about our passions 
and the role they have played in our decisions—an open 
acknowledgement that all decisions, and certainly natural 
resource management decisions, are ultimately moral 
choices. Credibility requires no less, and credibility is pre- 
requisite to effectiveness. A key message that emerges 
from successful natural resource management partnerships 
is that it is critical to take the time to develop trust. Based 
on integrity and open, honest, and complete communica- 
tion, the development of trust lays the groundwork for effec- 
tive collaboration (Cornett 1 994b). 

"Only when we do less than our best, are less than truth- 
ful, or are less effective than we can be, are we losers in 
the professional sense" (Thomas 1986:33). How are we 
winners? Covey (1995:4) reflects that while integrity is the 
child of humility and courage, it has offspring of its own — 
a "third generation" that includes wisdom. 

"Integrity means that your life is integrated around 
principles and that your security comes from within, 

There are three basic approaches to resolving 
right-versus-right dilemmas. 

not from without. It also means maintaining the 
highest levels of honesty and credibility in all rela- 
tionships. If your security comes from within, you 
simply have better judgement. You're not in an 
overreactive state; you don't dichotomize; you don't 
catastrophize; you're not extreme; you have better 
overall life balance. With wisdom, you see things in 

perspective and proportion 

The Dilemma of Right Versus Right 
Courage and integrity are touchstones in another realm of 

ethical choices—the dilemma of "right" versus "right"— 
where each side speaks directly to a shared basic, core 
value. Four of these dilemmas are so common to the 
human experience that ethicists treat them as models: 
Truth vs Loyalty; Individual vs Community; Short-term vs 
Long-term; and Justice vs Mercy (Kidder 1995:18). Many 
examples within natural resource management decision- 
making come to mind in reflecting on these dilemmas; here 
are some: 
— It is right to protect the spotted owl and other species 

that may depend on old-growth forests—and it is right to 
provide wood products for people, and jobs for loggers 
and other woods workers. - It is right to protect the rights of private property owners 
-and it is right to ensure that the quality of life of the 
broader society is not compromised, now and into the 
future. 

—* It is right to provide goods and services in an efficient 
manner-and it is right to be conservative in manage- 
ment decisions to ensure intergenerational equity. 

There are three basic approaches to resolving right-ver- 
sus-right dilemmas. The first was frequently espoused by 
Gifford Pinchot: do whatever produces the greatest good 
for the greatest number of people in the long run. This 
ends-based approach is typically labelled "utilitarianism." 
In contrast, a "rule-based" approach depends on principles 
held as if they were universal law. Outcomes are not a con- 
sideration; the ideal is allegiance to standards. The third is 
also familiar—a "care-based" approach known as the 
Golden Rule. Doing unto others as we would have them do 
unto us is often associated with Judeo-Christian teachings; 
yet "it is in fact so universal that it appears at the very cen- 
ter of every one of the world's great religious teachings" 
(Kidder 1995:25). 

How do these approaches apply to natural resource man- 
agement? There is neither space nor time here to explore 
the myriad permutations of right-versus-right dilemmas and 
the scenarios for their possible resolution. Here is one-an 
example frequently encountered in hierarchical organiza- 
tions—a dilemma of Truth vs Loyalty. Kermit Johnson 
(1994:85) discussed the extremism of loyalty in the military 
as the "loyalty syndrome." He described it this way: "[It] is 
the practice wherein questions of right and wrong are sub- 
ordinated to the overriding value of loyalty to the boss. 
Loyalty, an admirable and necessary quality within limits, 
can become all-consuming. It also becomes dangerous 
when a genuine, wholesome loyalty. . . degenerates into 
covering up. . . hiding things. . . or not differing with [the 



This works well if the primary interest is always to hear 
the echo of what is already believed—an interest that 
reflects the insecurity of individuals who value positional 
authority over personal power and true leadership. 
Conversely, the ethical responsibility of natural resource 
management professionals requires the tempering of loyal- 
ty in favor of truth. This can be achieved by consciously 
creating and maintaining relationships with both colleagues 
and customers, "where diversity of viewpoint is accepted, 
where bad news can be safely delivered, and where hon- 
esty is consistently rewarded. Decision makers are paid to 
make the hard decisions. The reliability of the information 
on which those decisions depend is partly a product of the 
willingness. . . to seek out and listen to the truth, however 
disappointing or disconcerting it may be" (Thomas 
1993:38). Embracing truth, whether as teller or "tellee," and 
sometimes at the expense of loyalty, reflects integrity and 
goes a long way towards building credibility and morale. 
This is a care-based resolution—the way we would prefer 
others treat us—though it is also apt to provide the greatest 
good in the long run. 

Integrity of the Land 
"A thing is right when it tends to preserve the 
integrity, stability, and beauty of the community. It is 
wrong when it tends otherwise." (A/do Leopold 
1 949:224) 

Note the reference to integrity in Leopold's land ethic. 
Although these words were written some 50 years ago, 
they are the essence of what is being called a "new" natural 
resource management paradigm (Bengston 1994:515). 
And, in spite of protests to the contrary, there is an ongoing 
paradigm shift. Not unlike the evolution of plant and animal 
species, increments of change made in natural resource 
management over the decades have typically been small 
and not very noticeable. There comes a time, however, 
when a few additional increments of change lead to a sig- 
nificant transformation or metamorphisis, whether in biota 
or paradigms. Such is the evolution from managing for mul- 
tiple uses to managing for diversity in biota and values, or 
from concepts of sustained yields to sustainability (Comett 
1 994a). 

Some dismiss this paradigm shift as a "giving in" to what 
is "politically correct." A reality check indicates something 
more substantial is going on. While it is true that there have 
been great social and legal demands to change the way 
natural resources are managed, it is emerging science that 
provides the most compelling imperative (Bengston 

able complexities of interrelationships among all ecosystem 
components, including humans (Comett 1 994a). 

Both authors of this paper are fond of repeating Frank 
Egler's (1977) apothegm about ecosystem complexity 
because it is so true: "Ecosystems are not only more com- 
plex than we think, they are more complex than we can 
think." Paraphrasing a recently popular song, we keep find- 
ing out about things we didn't know we didn't know. It is this 
deepening awareness of complexity and perturbation, and 
their implications for sustainability, that calls us to move 
into a new paradigm. Partially because of our ignorance 
and partially because of the uncertainty that is inherent in 
complex systems, it is imperative for us as natural resource 
managers to also move from arrogance to humility (Meffe 
1995). Einstein had genius beyond words, yet never lost 
sight of humility: "The most beautiful thing we can experi- 
ence is the mystery." In the end, even after long and illustri- 
ous careers and burgeoning technical capabilities, we are 
still beginners at managing the land—this has always been 
and always will be true. It is time we face that reality. 

the earth is given to humankind as a trust. 
Proper use requires gratitude, humility, charity, and 
skill. . . . We cannot forsake the duties of steward- 
ship without breaking another trust with those who 
preceded us and with those who follow" (Orr 
1994:136). 

It would be possible to rely on the argument that altruism, 
and doing "what is right," are the reasons to embrace 
Leopold's concept of a land ethic. To do so would merely 
be a heuristic device to sidestep the recognition that human 
sustainability depends upon such a land ethic (Comett in 
prep). Due perhaps to our limited capacities to sense the 
world in a holistic fashion, we must near the peak of 
Maslow's (1968:25) "self-actualization" to see the impera- 
tive of sustaining humans through the protection of ecosys- 
tem integrity. Undeniably, it is difficult to see that imperative 
when the world is viewed only from the standpoint of fulfill- 
ing basic human needs. "There seems, over the centuries, 
to be an abhorance of leaving a cushion, a margin of error, 
an allowance for ignorance when natural resources 
exploitation is designed and carried out. Exceeding the lim- 
its of biological systems, even rarely, often produces 
damage that cannot be fully repaired" (Thomas 1992b:8). 

Stan Rowe (1992:6) poignantly confronts us on this topic. 
"Placing primary value on ecosystems and ministering to 
their needs before our own would also have the healthy 
effect of counteracting the human species-selfishness that 
in its many forms is killing the world." 

This world view is not isolated. Though usually stated 
less pointedly, it is articulated in popular sentiment and 
increasingly from conservation biologists, ecologists, and 
others. Lincoln Bormann, a doctoral student at Yale, sur- 
veyed rural and urban residents living near both an eastern 
and a western national forest. The survey explored the 
basic values about forests held by the respondents, and the 
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boss] when [they are] wrong." 1994:518). The results from 
This frequently occurs when the The most beautiful thing we can experience is both research and monitoring 
"loyalty syndrome," turns into the mystery. simply do not lit into old models 
the "image syndrome" in which (Gordon 1994:17). The most 
it is more important to consider profound of these is the undeni- 
how things are perceived than how they are. Both syn- 
dromes may be driven from the bottom up, or engendered 
from the top down. Command-and-control management, 
taken to the extreme, results in the use of fear to guarantee 
an extreme loyalty that contributes to an environment 
where suppression of truth is guaranteed (Johnson 
1994:86). 
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benefits received from visiting or living near forests. Many 
values and benefits were identified; although most were 
statistically distinguishable from each other—ecological and 
moral values were not (Bormann 1995). Here is evidence of 
the coincidence of science and ethics in natural resource 
management. The significance of this synchronous view is 
considerable. Oscar Arias (Kidder 1994:267), Nobel Peace 
Laureate and former President of Costa Rica, said it this 
way: 

"Our biological world is a world of interdependence, 
in which no organism is an island: the survival of 
each creature is bound up with the survival of an 
ecosystem in a complex and delicate balance. In 
such a world, isolated assertions of rights or needs 
have no place. . . .Rather, they must be addressed 
from a standpoint of inescapable mutual interde- 
pendence. This concept of responsibility must be 
incorporated into our self-images as well as into our 
ethical and political discussions." 

There is truth in the adages that "talk is cheap" and 
"actions speak louder than words." Both SAF's land ethic 
language and the land ethic adopted by the Forest Service 
(USDA Forest Service 1994:2) constitute calls to action to 
deal openly, consciously, and conscientiously with the 
integrity of landscapes. All ethics require tempering of self- 
interests through acceptance of obligations to the broader 
community. As Aldo Leopold (1949:204) proposed 50 years 
ago, a land ethic enlarges the concept of "community to 
include soils, waters, plants, and animals, or collectively: 
the land." Adhering to these obligations to the expanded 
community—the ecosystems of which humans are but are 
one component—demonstrates leadership and the highest 
standards of conduct. 

The real issue, then, is the professionalism of 
natural resource managers. 

The real issue, then, is the professionalism of natural 
resource managers. Society acknowledges professions and 
professionals based on their demonstrated expertise and 
their adherence to standards of conduct: those captured in 
law; those in codes of ethics; and those broadly held in 
society. Applying the definition of integrity—uncompro- 
mised values-through the work we do, we make it clear 
that having integrity is being professional. Conversely, pro- 
fessionalism cannot exist without integrity. In this day of 
increasing public involvement, people desire affinity with 
those who manage natural resources on their behalf 
(Cornett 1995:9). This affinity will not be created if the pro- 
fessional stance equates ethical integrity with minimum 
legal compliance (Garfield 1995:5). For example, offering 
intense monitoring as mitigation for a management action 
that has a high probability of adverse effects may meet nar- 
rowly interpreted legal requirements (Thomas 1992b:7). 
Notwithstanding that this action is a wholly inappropriate 
use of monitoring, would we then consider the activity ethi- 

cal, particularly in the context of a land ethic? Such scenar- 
ios underscore the significance of the plea, cited earlier, for 
a commitment to stewardship that demonstrates the high- 
est aspirations of professionalism. 

The USDA Forest Service placed in writing, as reminders 
to ourselves and for all the world to see, words that define 
our relationship with and our obligations to the land. 
"Actions that match these words clearly communicate our 
integrity. The passion of our land ethic coupled with the 
reason of science is what can make us unique—what dis- 
tinguishes natural resource leaders from other profession- 
als. It is important that we come to work whole: that we 
consciously bring with us our science, our emotions, our 
spiritual connections, our integrity, and all our life experi- 
ences" (Cornell 1995:11). When we personally and profes- 
sionally are open and exact in our observance of ethics, we 
are leaders who "inspire others to do the same" (Covey 
1995:4). 

Moving Into the 21st Century 
The choice to move forward does not indict the past. In a 

report to the General Assembly of the 1993 SAF national 
convention, Sharon Haines, then Chair of their Forest 
Science and Technology Board, challenged natural 
resource professionals to be effective and responsible 
change-agents, to be leaders. 

"If for no other reason than that we are living in a 
changing society, those of us assuming our watch 
face new challenges today. In fact we stand on a 
very short bridge called the present. As the people 
who stand on this bridge at this particular time in 
history, we must make the best decisions to move 
most effectively from the past to the future. 

"We cannot expect to make the best decisions for 
the resource or the people who depend upon it by 
solely relying on the past achievements of our pro- 
fession. Anymore than we can make the best deci- 
sions by totally ignoring the past. We must find the 
will and the way to develop creative solutions to the 
challenges we face. To blend the best of the past 
into our vision for the future. 

"Moving forward, continuously improving, inevitably 
involves change. With change comes uncertainty. 
Our ability as individual professionals and as mem- 
bers of SAF to embrace responsible change today 
will determine how we are judged when our watch 
concludes. I'm confident that we will not be found 
wanting." 

Being effective—producing meaningful results—occurs 
when passion, vision, and action are aligned around our 
core values. 

The following statement appears in much of the literature 
of The Institute for Global Ethics: ". . . because we will not 
survive the 21st century with the 20th century's ethics." 
The Institute's founder, Rushworth Kidder, asserts that 
"love is at the very heart of the moral universe" (Kidder 
1995:10). The connection between ethics and love is 
ascribed to by individuals as diverse as James Joseph, 
President of the Washington-based Council on Foundations 
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(Kidder 1994:37), Astrid Lindgren, an internationally 
acclaimed Swedish author (Kidder 1994:234), Shojun 
Bando, a Japanese Buddhist monk (Kidder 1994:51), Bob 
Macauley, founder of Virginia Fibre Company 
(Halamandaris 1995:12), Graca Machel, former first lady of 
Mozambique (Kidder 1994:89), and Chinese author Nien 
Cheng (Kidder 1994:214). Oscar Arias (Kidder 1994:271) 
puts this connection into perspective: 'Ethics is never dis- 
pensable. It is an integral part of human survival. But in the 
twenty-first century, such survival will be a more complicat- 
ed and precarious question than ever before, and the ethics 
required of us must be correspondingly sophisticated. 
When we love, we always strive to become better than we 
are today, and when we strive to be better than we are, 
everything around us becomes better, too. That's the power 
of love. As a basis for ethics, love—along with dignity, jus- 
tice, and equality/freedom—are core values that transcend 
cultures and are manifest in leadership. 

Some of you may be uncomfortable with the "L-word" and 
wondering how it relates to natural resource managers. 
Once again, Aldo Leopold (1 949:viii, 223) said it best: 

"That land is a community is the basic concept of 
ecology, but that land is to be loved and respected 
is an extension of ethics. . . . It is inconceivable to 
me that an ethical relation to land can exist without 
love, respect, and admiration for land, and a high 
regard for its value. By value, I of course mean 
something far broader than mere economic value; I 
mean value in the philosophical sense. Perhaps the 
most serious obstacle impeding the evolution of a 
land ethic is the fact that our educational and eco- 
nomic system is headed away from, rather than 
toward, an intense consciousness of land." 

We'll close this exploration of the interrelations of ethics 
and leadership in natural resource management, with a few 
words on how they are manifest in professionalism. The 
sense of professionalism lies solely with the individual; it is 
not dependent on professional societies or employers. 
"Professionalism is a reflection, through behavior, of voca- 
tion with its inherent commitment, and sharply focused will" 
(Thomas 1986:28). It requires courage to be ethical (Terry 
1993:153). Professionalism is achieved through integrity, 
by having the courage and humility to make decisions that 
maintain our values uncompromised. The professionals "on 
watch" today stand at a crossroads—though it may seem 
more like a traffic circle being fed by a dozen freeways. 
These are times when the increasingly recognized com- 
plexity within structures and functions of biophysical sys- 
tems appears simple, when viewed along-side the needs, 
desires, spiritual connections, and visions that humans 
have for the world of which they are part and parcel 
(Cornett 1994b). Yet, this is the context in which the evolu- 
tion of the land ethic will continue. Most of us were carefully 
trained (and perhaps educated) in academic and organiza- 
tional institutions geared towards disengaging our hearts 
and fully engaging our brains. The complexities we face 
today and in the decades to come, demand that both our 
hearts and our brains be engaged and smoothly meshing. 
There we stand, for as professionals and leaders, we can 
do no other. 
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Riparian Stubble Height and Recovery of Degraded 
Streambanks 

Warren P. Clary, Christopher I. Thornton, and Steven R. Abt 

Improper livestock management can affect small-stream 
riparian habitats by reducing or eliminating riparian vegeta- 
tion, typically causing channel widening or incising, chang- 
ing streambank shape, and as an accumulative result often 
lowering floodplain water tables (Platts 1991). Improved 
riparian management appears essential to the recovery and 
environmental restoration of many areas degraded from 
improper livestock grazing. Grazing management practices 
should provide for regrowth of riparian plants after use, or 
should leave sufficient vegetation at the time of grazing to 
meet the requirements for maintenance of plant vigor, 
streambank protection, and sediment entrapment (Clary 
and Webster 1990). 

A small stream in a montane riparian area under natural 
conditions is illustrated in Figure la. However, 100 feet 
upstream the channel has been degraded from extensive 
livestock grazing and subsequent bank collapse (Figure 

1 b). Improved management is needed to allow the stream 
system to evolve back to the original condition. A key ele- 
ment for restoration of stream channel form is the entrap- 
ment and retention of sediment at or below bank top. 
Sediment deposition in a degraded stream system is an 
essential building material for the natural recovery of chan- 
nel form. 

Deposition must often be induced since the sediment 
load may be small compared with the stream sediment-car- 
rying capacity. Although herbaceous vegetation enhances 
sediment deposition, the relationship between vegetation 
characteristics and sediment retention is not well docu- 
mented. Pearce et al. (1994) concluded that riparian vege- 
tation height may not be a significant factor in trapping sedi- 
ment from shallow overland flow. These results are not 
directly applicable to deeper flows occurring during peak 
runoff periods. 

A laboratory study was conducted to better understand 
how the presence of vegetation affects sediment deposition 
and retention in stream channels and on streambanks. 

A simulated meandering stream channel was constructed 
in the Hydraulics Laboratory at Colorado State University 
(Thornton 1994). The stream channel configuration was 
based upon stream characteristics typically found in the 
Intermountain area. The simulated stream channel was fab- 

Fig. la. Riparian-stream system in natural state. Fig. lb. The same riparian-stream system 100 feet away depleted 
from overuse. 



138 RANGELANDS 18(4), August 1996 

ricated in an area approximately 62 feet long by 18 feet 
wide. The channel reach was approximately 48 feet in 
length, trapezoidal in shape and formed in a laid-back or 
"dished-out" bank. Shallow cavities were installed into the 
channel bed for placement of live vegetation mats. Each 
cavity was 12 inches wide by 24 inches long by 1 inch 
deep. The installation of vegetation mats allowed the evalu- 
ation of sediment deposition in areas influenced by vegeta- 
tion (Figure 2). 

Sediment, in the form of very fine sand, was injected at 
the upstream portion of the channel. Three discharges, 3.0, 
5.0, and 6.8 cubic feet per second, were selected to simu- 
late low-flow, medium-flow, and high-flow in the stream, 
respectfully. These discharges were consistent with condi- 
tions found in the small headwater streams of the 
Intermountain region (Mosko et al. 1990). 

Four types of vegetation were evaluated for their sedi- 
ment deposition and entrapment capabilities. Kentucky 
bluegrass was the most intensively studied plant, while 
other vegetation studied included silver sedge, native sod 
of mixed species, and corn seedlings. The native sod was 
comprised primarily of needle-and-thread, junegrass, Parry 
clover, and Thurber fescue. The vegetation was selected 
based upon the unique size and structure of each type. It 
was important to represent both flexible (bluegrass and 
native sod) and stiff (sedge and corn) stem characteristics. 
Average stem densities ranged from 437 to 1,115 per 
square foot and individual stem areas ranged from 0.002 to 
0.006 square inch for the four types of vegetation (Table 1). 
Flexible stem vegetation was tested at blade lengths of 0.5, 
3.0, 8.0, and 14.0 inches. Rigid stem vegetation lengths 
were 3.0, 8.0, 10.0, and 14.0 inches. 

The simulated stream system was initially operated with- 
out vegetation in the channel. The areas of natural deposi- 
tion were identified and sediment amounts were measured 
thereby establishing the base deposition condition. 
Subsequent simulations repeated the tests with vegetation 
in the channel and we recorded sediment amounts trapped 
in the vegetation during the six-hour sediment loading 

Table 1. Summary of average density and stem area for vegeta- 
tIon tested. 

Vegetation Aver 

type 
age stem density 

(No./ft2) 
Average stem area 

(in2) 

Kentucky bluegrass (Poa 
pratensis) 1496 0.002 

Sedge (Carex praegradiis) 885 0.004 
Native sod 1115 0.002 
Corn seedlings (Zea mays) 437 0.006 

phases. In a second series of tests, after the sediment 
injection was stopped, the water flow continued for another 
six hours thereby flushing a portion of the sediments 
through the system. A total of 77 simulations were per- 
formed to evaluate sediment entrapment and retention 
potential of vegetation. 

For illustration the sediment deposited for each vegeta- 
tion length was normalized (expressed as a proportion of 
the maximum sediment deposited) and averaged. 
Sediment retention during the flushing phase was 
expressed as a proportion of initial peak deposit and aver- 
aged. 

Results 

Except for the inside of stream bends, the presence of 
vegetation significantly increased sediment entrapment—in 
some locations as much as 700% (Figure 3). The shorter 
the vegetation length, the greater the sediment deposition 
potential, at least down to 0.5 inch in length (Figure 4). The 
shorter and stiffer lengths of flexible vegetation created a 
turbulent zone that most enhanced deposition. Shorter 
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Fig. 3. Sediment deposition in bluegrass sod with varying leaf lengths. 
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lengths of rigid vegetation also enhanced deposition. The 
taller rigid vegetation tended to deflect the water flow and 
thus reduced the potential source of deposited sediments. 

The amount of initial sediment deposition, however, was 
not the only consideration. The proportion of sediment 
retained during flushing after initial deposit was equally 
important. The longer the length of flexible vegetation, the 
greater the proportion of sediment retained after flushing 
(Figure 4). The longer vegetation tended to bend in the flow 
in the downstream direction thereby protecting the sedi- 
ment from entrainment and transport. A similar sediment 
protection relationship to length was observed for the rigid 
vegetation tested, except sediments were retained because 
the taller rigid vegetation tended to deflect water flow. 

When the values of the two curves are multiplied togeth- 
er, one can see that total sediment retention is at or near 

maximum for flexible stubble heights in the range of about 
0.5 to 6 inches (Figure 5). Total sediment retention declined 
in the presence of flexible stubble lengths greater than 6 
inches. Stiff vegetation had less sediment retention capabil- 
ity in our tests (Figure 5). These overall results, however, 
applied only to individual deposit-retention cycles. 

A limited number (4) of multiple-cycle tests were conduct- 
ed with flexible vegetation (Thornton 1994). After 4 cycles 
of sediment loading and flushing the total amount of sedi- 
ment retained continued to increase under the 8.0 and 12.0 
inch stubble heights, but not under the 0.5 and 3.0 inch 
lengths. The net result after 4 cycles was that the 8.0 and 
12.0 inch stubble heights retained similar amounts of sedi- 
ment as did the 0.5 inch length stubble. 

Discussion 

Restoration of degraded small-stream riparian channels 
is dependent upon two distinct phases of the hydrologic 
processes—sediment deposition and sediment retention. 
Maximum potential for sediment deposition occurs when 
the annual peak runoff transports the available sediment 
from the tributary drainage basin through the riparian- 
stream system. Restoration begins when a portion of the 
seasonal sediment load is deposited in the degraded area 
(deposition phase). Once the streamf low peaks, sediments 
deposited on the bed and banks are routinely subjected to 
water flows with reduced sediment loading. The sediment 
transport capacity of these flows is typically greater than 
the available sediments, thereby newly deposited sedi- 
ments are often entrained and flushed downstream from 
the area of initial deposits (flushing phase). Streambed and 
bank restoration is dependent upon both deposition and 
subsequent retention of sediments during flushing. Our 
results illustrate that different vegetation characteristics are 
required to maximize these two processes. 
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Fig. 4. Sediment deposition and retention for flexible and rigid vegeta- 
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Flexible vegetation 

E 

E 

a) 
E 
0 

a) 0 a 
a) 

C a) 
E 
0 
a) 

U) 

U) 
a) a 
3 
a) 

a) 
a) 

0 

Rigid Vegetation 

90 

80 

70 

60 
U, 0 

50 

U, 30 

50 •90 
C 

B0 
2 

COt 

60 
5O a zE 

— 00- : P 

30 

. 

0 3 6 9 12 15 

Vegetation Length (ml 



140 RANGELANDS 18(4), August 1996 

Conclusions 

The presence of herbaceous vegetation enhances sedi- 
ment deposition and the channel restoration process in 
small-stream systems. The shorter length vegetation is 
most effective in improving sediment entrapment during the 
deposition phase. The longer length vegetation retains a 
larger portion of the deposited sediment during the flushing 
phase. Both the deposition and retention of sediments are 
building blocks in the stream restoration process. From our 
work in a simulated channel it appears that short-to-mid 
length flexible vegetation (0.5 to 6 inches) may be the most 
effective in supporting the bank rebuilding process within a 
single cycle of sediment loading and flushing. However, 
limited tests suggest that, under multiple cycles of sediment 

loading and flushing, the longer stubble lengths (8 to 12 

inches) entrap substantial sediments also. 
It is imperative that an optimal vegetation length is deter- 

mined for specific stream conditions that will allow contin- 
ued grazing yet not counter the stream restoration process. 
The frequency of sediment loading and flushing cycles as 
well as vegetation type play a role in determining the opti- 
mum stubble height. 

As one considers incorporation of these or similar results 
on sediment entrapment into riparian management, be sure 
to remember other factors are important also. The ability of 
a particular species' roots and rhizomes to stabilize and 
strengthen streambanks and the amount of trampling 
occurring on those streambanks are highly significant com- 
ponents in management to improve or maintain the integrity 
of small-stream channels. 

(A list of references describing detailed portions of this 
study is available from the authors) 
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Plant Preference of Sheep Grazing 
in the Mojave Desert 

Ralph L. Phillips, Neil K. McDougald and James Sullins 

S heep are believed by many to compete with the 
desert tortoise for food plants. Lack of information 
regarding sheep and desert tortoise food habits has 

contributed to the controversy surrounding desert tortoise 
protection and livestock grazing in the southwestern desert 
regions of California, Arizona, Utah and Nevada (Hansen et 
al. 1976, Coombs 1979, Resource Concepts 1989). 
Contrary to popular perceptions, sheep do not eat every 
available plant but instead are selective grazers. 

Preference is defined as selection by an animal and is 
essentially behavioral. Relative preference indicates pro- 
portional choice among two or more plants. In contrast, 
palatability is a plant characteristic or condition which stim- 
ulates a selectivity by animals (Heady 1964). What sheep 
chose to eat is influenced by many factors besides palata- 
bility. Repeated animal observations over time is an appro- 
priate measure of animal preference. 

Repeated use over time by sheep was used as an indica- 
tor of preference. An immigrant Basque sheepherder with 
59 years of experience and numerous contributions to local 
common plant names classified preference based on his 
long term observation of repeated use. Sheep preference 
was rated on a scale of 1 to 3, with 1 being sheep show a 

strong preference and 3 being sheep rarely or never graze 
the plant. The season of use was divided into early, mid, 
late and season long use. The grazing season ranges from 
60—90 days, starting in late February or early March, 
depending on the growing season. Plants were collected 
and identified by the authors with the help of two plant tax- 
onomists. 

The study area was located in the West Mojave desert in 
a Creosote Brush Association (Twisselmann, 1967). Sheep 
preferences were rated at four locations in April 1991. 
Three of the sites were five to ten miles north-northeast of 
Mojave, California, off of Highway 14. The fourth location 
was near the junction of Highway 14 and Redrock lnyokern 
Road. In April 1993 preferences were rated at three loca- 
tions, all in the vicinity of the Redrock Inyokern Road. 

Taxonomy 
There were 22 families, 55 genera and 69 different 

species collected over the two years. The collection was 
made up of 70% herbaceous and 30% woody species. 
Herbaceous species were 71% annual and 29% perennial. 
Forbs comprised 87.5% and grasses 12.5% of herbaceous 
species. Introduced annuals made up 83.3% of the grasses 
collected, but all grasses were only 7.2% of the total collec- 
tion (Table 1). 

Sheep Preference 
Taxonomically, sheep show no strong preference for a 

particular family with the possible exception of Poaceae 
and Chenopodiaceae. In most cases there are not enough 
species per family to draw any valued conclusions. This 
should not be surprising since plants are taxonomically 
grouped by structure, not taste and texture. 

Sheep had a strong preference for 27.5% of the 69 
species collected, a moderate preference for 36.2% and did 
not prefer 36.2%. Sheep preference for plants could not be 
explained when plants were grouped by annuals, perenni- 
als or shrubs. Sheep did not like 35.3% of the annuals, 
42.9% of the perennials and 33.3% of the shrubs. 

The grouping of species by grasses, forbs and shrubs did 
show that sheep had a preference for grasses (rating 1, 

66.7%; rating 2 , 33.3%) while 42.8% of the forbs had a rat- 

ing of 3. Five introduced species were collected (Schismus 
barbatus, Bromus madritensis, B. tectorum, Brassica nigra 
and Erodium cicutarium). Three of the species had a rating 
of 1 and the other two had a rating of 2. There were only 
two out of the 18 duplicated plants where the preference 
rating did not agree. This disagreement occurred between 
ratings 1 and 2. 

Season of Use 
The greatest seasons of use for the 44 species grazed by 

sheep were early-mid-late (31.8%), late (31.8%) followed 
by early (22.7%). Annual plants appeared to have greatest 
use during early, late and season long. Perennials greatest 
use was season long and late. Shrubs had the greatest use 
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Table 1. The grazIng preference and season of use by sheep from plants collected in the West Mojave desert. 

Name Common Name Preference1 Season of Use2 Life Form 

Asteraceae 
Acamptopappus sphaerocephalus Goldenhead Group 2 E shrub 
Ambrosia acanthicarpa Annual Bur-sage 3 annual 
Ambrosia dumosa Burrow-weed 1 E M L shrub 
Chaanactis fremontii Pincushion Group 1 L annual 
Chiysothamus paniculatus Black-stem 3 shrub 
Coreopsis calliopsidea Tickseed 3 annual 
Encelia virginensis 3 shrub 
Encameria coopen Goldenbush Group 2 L shrub 
Eriophyllum multicaule Wooly Sunflower 3 annual 
Hymenoclea salsola Burrobrush 2 L shrub 
Machaeranthera tanacetifolia 2 L annual 
Malacothrix glabrata Desert Dandelion 2 L annual 
Rafinesquia neomexicana Desert Chicory 2 M annual 
Stephanomeria pauciflora Wire-lettuce 3 perennial 
Xylorhiza Tortifolia Mojave-aster 2 L perennial 

Boraginaceae 
Amsinckia menziesii Fiddleleneck 1 E M L annual 
Amsinckia tessellata Fiddleneck 1 F M L annual 
Ciyptantha nevadensis annual 
Plagiobothrys greenei Popcornflower Group 3 annual 

Brassicaceae 
Brassica nigra Black Mustard 2 L annual 
Caulanthus inflatus Desert Candle 1 E M L annual 
Descurainia pinnata Tansy Mustard Group 1 E annual 
Lepidium fremontii Pepperwort Group 3 perennial 
Stanleya pinnata Prince's Plume Group 3 shrub 

Chenopodiaceae 
Atriplex canescens Fourwing Saltbush 2 E M L shrub 
Atriplex confertifolia 2 E shrub 
Atriplex polycarpa Saltbush Group 2 E M shrub 
Grayia spinosa Hop-sage 1 L shrub 
Krascheninniko via lanata Winter Fat 2 E M L shrub 

Ephedraceae 
Ephedra fasciulata Mormon Tea Group 2 L shrub 
Ephedra nevadensis Mormon Tea Group 2 L shrub 

Euphorbiaceae 
Chamaesyce albomarginata Rattlesnake Weed 3 annual 

Fabaceae 

Astragalus Iayneae 2 M L perennial 
Astragalus lentiginosus Freckled Milkvetch 3 perennial 
Astragalus nuttallianus 3 annual 
Dalea sea r!siae 1 L perennial 
Lupinus odoratus Mojave Lupine 2 M L annual 
Psorothamnus arborescens Indigo Bush 2 L shrub 

Geraniaceae 
Erodium cicutarium Filaree 1 E M L annual 

Hydrophyllaceae 
Nama demissum Purple Mat Group 3 annual 
Phacelia bicolor 2 M L annual 
Phacelia distans 1 E M L annual 
Phacelia fremontii 2 E annual 

Lamiaceae 
Salazaria mexicana Bladder Sage 3 shrub 

Liliaceae 
Allium fimbriatum Wild Onion Group 1 E M L bulb 
Dichelostemma capitatum Blue Dicks 1 E M L bulb 
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Table 1. Continued. 

Name Common Name Preference1 Season of Use2 Life Form 

Loasaceae 
Mentzelia veatchiana Blazing Star Group 1 E M L annual 

Malvaceae 

Sphaera!cea ambigua Apricot Mallow 3 perennial 

Nyctaginaceae 
Abronia villosa 
Mira bills bigelovii 
Mirabilis californica 

Sand Verbena Group 
Four O'clock Group 
Four 0-clock Group 

3 
3 
3 

annual 

perennial 
shrub 

Onagraceae 
Camissonia campestris 
Camissoniaclaviformis 
Oenothera californica 

Mojave Sun Cup 
Sun Cup Group 
Evening Primrose Group 

2 
3 
3 

L annual 
annual 
perennial 

Papaveraceae 
Eschscholzia minutiflora Poppy 1 L annual 

Poaceae 
Achnathe rum hymenoides 
Achnatherum speciosum 
Bromus madritensis 
Bromus fectorum 
Hordeum jubatum 
Schismus barbatus 

Indian Ricegrass 
Desert Needlegrass 
Foxtail Chess 
Cheat Grass 
Foxtail Barley 
Rat Tail Fescue 

2 
1 

1 

1 

1 

2 

E M L 
E M L 
E 
E 
E 
E 

perennial 
perennial 
annual 
annual 
perennial 
annual 

Pplempniaceae 
Gilia latifolia 

Linanthusparryae 

Broad-leaved Gilia 2 
3 

L annual 
annual 

Polvgonaceae 
Centrostegia thurberi 
Eriogonum fasciculatum 
Eriogonum inflatum 

Thurber's Spineflower 
California Buckwheat 
Desert Trumpet 

3 
1 

2 
L 
L 

annual 
shrub 
annual 

Rosaceae 

Coleogyne ramosissima Black Bush 2 M L shrub 

Solanaceae 
Lycium cooper! Box Thorn Group 3 shrub 

Zygophyllaceae 
Larrea tridentata Creosote Bush 3 shrub 

Rating 1 = strong preference; 2 = moderate preference; 3 = rarely or never at the plant. 
Grazing season 60—90 days; E = early in the season; M = mid-season; L = late in the season. 

in late season. The introduced grasses were used early 
while the perennial grasses tended to be used season long. 
Forbs were used season long or late. There was only one 
difference in season of use for the 18 duplications of the 
1991 and 1993 collections. The difference occurred with 
Ambrosia dumosa; it was rated season long in 1991 and 
early in 1993. 

Discussion 

This is the only locally developed information that is avail- 
able on sheep preference and season of use on the West 
Mojave Desert. Sheep preference is more related to 
species than families, except for the Poaceae. There also 
appears to be a slight relationship between annuals and 
season of use. The sheepherder indicated that the sheep 
ate flowers of many annual forbs. This was also true for 
some of the shrubs. 

The information generated in this study could be used to 
help resolve some of the misunderstandings about sheep 
grazing on the desert. The old time herders have tremen- 
dous understanding of the desert and sheep grazing. They 
know the desert landscape and where particular plants 
grow. This information is valuable to both science and pub- 
lic land users in understanding the role of grazing in man- 
aging natural resources. 

There have been no desert tortoise diet studies conduct- 
ed in this Mojave study area. However, Coombs (1979) 
compared diets of the desert tortoise with livestock diets. 
His study looked at 47 genera of desert plants. The tor- 
toise grazed on 85 percent of the plants studied as com- 
pared to 49 percent for livestock. This data would indicate 
that the tortoise probably grazes a larger variety of plants 
than do livestock. Coombs also demonstrated that both 
livestock and tortoises have a strong preference for peren- 
nial grasses. 
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This study addresses a small part of the information 
needed to understand grazing impacts. The understanding 
of long-term weather and grazing intensity are also very 
important and often mask grazing selectivity in manage- 
ment of arid and semi-arid rangelands (Bartolome 1993). 
Grazing use of the allotment was low and reflected in uti- 
lization measurements ranging from 4.0% to 12.0% (Sullins 
and Phillips 1989, unpublished). These data are consistent 
with findings of other rangeland ecologists. Increasingly it 
appears that management of grazing on arid and semi-arid 
rangelands requires control of grazing intensity more than 
management based on selectivity (Bartolome 1993). 

Hansen et al. 1976, reported that a major portion of the 
tortoise's diet was made of Bromus rubens, Erodium cicu- 
tarium and Tridens mutics. Two of these species are intro- 
duced annual species. Present studies would indicate that 
there is an opportunity to control the spread of weedy 
species and introduced species. Sheep show a preference 
for Schismus barbatus, Bromus madritensis, and B. tecto- 
rum, early and Erodium cicutarium and Amsinckia tessella- 
ta, season long. Early and intense sheep grazing in these 
areas could possibly slow the spread of the species. If this 
practice resulted in an increase in perennial grasses, this 
could benefit both the desert tortoise and livestock. 
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Economic and Policy Implications of Brucellosis in the 
Greater Yellowstone Area 

Donald M. McLeod and Larry W. Van Tassell 

B 
rucellosis eradication in livestock has been a long and 
arduous process, but it appears the 1998 target date 
set by the State-Federal Cooperative Brucellosis 

Eradication Program may be well within reach. This effort, 
which began over 50 years ago, has made dramatic 
strides. During the 1950's, approximately 124,000 cattle 
herds were under quarantine because of brucellosis. The 
number of quarantined herds dropped below 1,000 by 1990 
and fell below 100 in 1995 (Burgess, Russell, 
USDA/APHIS, personal communication, August 1995). 

Now that the livestock eradication program is nearing 
completion, more attention is being placed upon brucellosis 
in wildlife because of possible wildlife and livestock interac- 
tions. This focus is presently located in the Greater 
Yellowstone Area. The Greater Yellowstone Area consists 
of Yellowstone National Park and the surrounding area in 
Idaho, Montana and Wyoming. Because bison and elk, 
principal carriers of brucellosis in wildlife, are an enduring 
symbol of the pristine environment in the Greater 
Yellowstone Area, anxiety is mounting concerning possible 
repercussions any solution may have upon wildlife. 

Brucellosis 
Bruce/Ia abortus is one of a family of six bacterial strains 

that affect many species of mammals with brucellosis and 
can cause ungulate fever in humans. Sheep, goats, horses, 
swine and cattle serve as domestic hosts. Bison, elk, 
moose and white-tailed deer can be carriers in the wild 
(Aguirre and Hanson 1993). Females are the primary dis- 
ease hosts and suffer the major effects. The bacterial infec- 
tion occurs in the reproductive tract and lymph nodes. 
Clinical signs include abortion in the last trimester of gesta- 
tion, placental retention, arthritis and bursitis. The disease 
may reduce milk production and cause temporary or per- 
manent sterility. It can lead to nonviable or slow growing 
calves. The genetic quality of a rancher's livestock can be 
lost since infected animals must be removed to eradicate 
the disease (Anderson et al. 1978). 

Transmission of brucellosis occurs from contaminated 
reproductive products, e.g., licking of the newborn or con- 
tact with amniotic fluid, the placenta or with aborted fetuses 
(Nicoletti 1980). The bacteria is sensitive to sunlight, heat 
and drying and typically does not serve as a source of 
infection in the environment for more than a few weeks. It 

Members of the Jackson Hole bison herd. Photograph, National Park Seivice. 
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can survive in freezing conditions for over 100 days 
(Galloway 1974). 

Eradication of brucellosis consists of detection, treatment 
and prevention measures. Testing is conducted on the milk 
or blood, though there are no reliable tests for detecting the 
disease dunng its 45 to 120 day incubation period (Blood 
and Radostits 1989). If positive tests occur in livestock, the 
entire herd is tested, with reactors sent to slaughter. 
Infected herds are quarantined to prevent infection spread- 
ing to other herds while subsequent testing is conducted. If 
the infection continues to spread, a region or state may be 
quarantined. 

Many livestock producers have a veterinarian vaccinate 
their replacement heifers with a modified-live bacteria 
known as Strain 19. While an effective management tool, 
the vaccine is only 70 percent effective under usual field 
conditions. Some vaccinated calves can carry the antibody 
into adult life, making it difficult to differentiate between the 
disease and the vaccine bacteria in adults (Galloway 1974). 

Transmission from elk and bison to cattle have only been 
proven under experimental or pasture conditions (Thorne 
and Hernges 1992). The perception is prevelant that trans- 
mission can occur under natural conditions. Wyoming state 
veterinarian Don Bosman indicates that the seven cases of 
brucellosis that occurred in Wyoming livestock herds 
between 1979 and 1989 "...were likely transmitted to the 
livestock by wildlife. . ." (Casper Star-Tribune 1995). Over 
4,000 bison and almost 100,000 elk range in the Greater 
Yellowstone Area. Estimates as to the number of bison 
infected with brucellosis have been as high as 50 percent 
(Laramie Boomerang 1995). Elk losses on Wyoming's 23 
winter feedg rounds have been estimated at 6—12 percent of 
the annual calf crop (Williams 1995). 

Economic Impacts 
There are several types of costs associated with the 

effects and treatment of brucellosis. During fiscal year 
1994, federal government and the State of Wyoming spent 
approximately $694,000 under the national brucellosis 
eradication program (Burgess, Russell, USDA/APHIS, per- 
sonal communication, August 1995). Cattle owners con- 
tributed over $500,000 in expenses for testing and vacci- 
nating animals. During 1994, over 27,000 animals were 
tested at an estimated average cost of $3.00 per head, and 
242,000 calves were vaccinated at an estimated average 
cost per head of $1.75' (Bosman 1994). Additional produc- 
er costs are incurred from gathering and handling cattle. 

Part of the resources appropriated by the federal and 
state governments fund the Market Cattle Identification 
(MCI) program. This program is a market-level testing pro- 
gram administered by the Federal government. Blood sam- 
ples are taken from slaughtered cattle over two years of 
age, except for spayed heifers and steers, and tested for 
brucellosis. If a blood sample reacts positively, test eligible 
animals must be presented for test by the owner. Of the 
animals presented for test, no cases of brucellosis infection 

'The $1.75 per head estimate for vaccination costs is lower than the $2 
to $5 per head quotation given by area vetennarians. 

in cattle or swine have been found in Wyoming since 1989. 
When the animals are presented for testing, the owner 
must bear the expense to gather, sort, and constrain the 
animals while the state and federal government stands the 
expense of bleeding and administering the tests. A high or 
chronic infection rate may necessitate the removal of all 
breeding cattle to slaughter. Although the owner is paid a 
federal indemnity for all animals slaughtered, the genetic 
progress made over time as well as the reputation of the 
owner suffers. Loss of reputation may lead to a reduction in 
sales of breeding stock. 

Most breeding stock buyers require purchased females to 
be tested for brucellosis. If the animals are purchased from 
a "Certified Brucellosis-Free" state, proof of vaccination, 
such as the ear tattoo acquired at vaccination suffices. If 
the state loses its "Brucellosis-Free" certification, animals 
require testing at the point of origin. Federal regulations 
require all bulls over 18 months of age and all vaccinated 
cows over 24 months to be tested for Brucelia abortus 
before departing any non-free state. Each state likewise 
has its own entrance requirements. Many states require 
that cattle entering from a non-brucellosis free state be 
quarantined and retested 45 to 120 days after the first test 
since it can take that much time before cattle react to the 
test. While the tests are relatively inexpensive (a $4 to $6 
veterinary charge each per head for bleeding), the nui- 
sance of going through the process can be a major deter- 
rent to purchasing breeding stock from a non-certified area. 
To prevent the spread of brucellosis, information distributed 
by the Animal and Plant Health Inspection Service (APHIS) 
suggests that breeding stock buyers avoid purchasing cat- 
tle from herds with a history of brucellosis. The loss of a 
state's "Certified Brucellosis-Free" status could cause cattle 
producers from other states and foreign countries to be 
reluctant to purchase breeding stock. Restricted movement 
of cattle due to an area-wide brucellosis quarantine may 
also reduce a producer's ability to relocate cattle to take 
advantage of forage availability or marketing opportunities 
(Anderson et al. 1978). 

Production losses to ranchers whose herds became 
infected with brucellosis would vary depending upon the 
number of animals vaccinated, the effectiveness of vacci- 
nation, and the speed of detection and containment. 
Anderson et al. (1978) identify the following six areas 
where production losses could occur: 

1. losses due to abortion in infected cows; 
2. losses from calves that are born weak and die 

within 7 days of birth; 
3. infected calves that live, but are hindered in their 

growth; 
4. loss of milking ability of infected cows; 
5. decreased reproductive efficiency (breed back late 

or not at all); 
6. loss of genetic potential due to involuntary culling 

of infected animals that would have contributed to 
the herds genetic makeup. 
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Production losses are associated with the inability of the 
producer to improve or increase the herd in a cost effective 
manner. Updating figures from Anderson et al. (1978), a 
total of over $200 per infected cow would be incurred in the 
first year of infection. During the second year, $5.82 per 
infected cow could be experienced from breeding prob- 
lems, along with additional second year losses from abor- 
tion and weak calves depending upon detection, culling, 
and replacement rates. These figures could be classified as 
"worst-case scenarios" since an unvaccinated, undetected 
herd is assumed. Anderson et al. (1978) assume that 
pounds of calves lost per infected cow would be reduced by 
over 10 percent if the herd was vaccinated, but brucellosis 
was undetected. 

Policy Alternatives 
In 1995, the Greater Yellowstone Interagency Brucellosis 

Committee was formed under a Memorandum of 
Understanding among the states of Wyoming, Idaho and 
Montana, and the U.S. Departments of Agriculture and the 
Interior. This group was charged to develop and implement 
a brucellosis management plan that would protect public 
interests along with the economic viability of the livestock 
industry while sustaining the free-ranging elk and bison 
populations. The committee was to plan for elimination of 
brucellosis in the area by the year 2010. 

Several Policy Options Have Been Suggested. 
(1) One of the simplest but most controversial options is 

to parallel with wildlife the eradication process the livestock 
industry has used. Vaccination accompanied by test and 

slaughter techniques have not been attempted on large 
free-ranging herds and its effectiveness is uncertain. The 
value of a bison vaccination program is also questionable 
since current vaccination practices can cause bison to 
abort and may not work on bison calves (Davis et al. 1991). 
Strain 19 vaccine, though, has been successfully used in 
the vaccination of elk at Wyoming's winter feedgrounds 
(Williams 1995). Public sentiment towards wildlife as well 
as the potential impacts that reduced wildlife numbers 
would have on the multi-million dollar outfitting, hunting and 
wildlife viewing industry in the Greater Yellowstone Area 
make a full implementation of the slaughter alternative 
questionable. 

(2) Brucellosis is easily transmitted between highly con- 
centrated elk during the winter feeding season. The Animal 
and Plant Health Inspection Service (APHIS) has suggest- 
ed that the Wyoming Game and Fish department develop a 
plan to close their elk winter feedgrounds in western 
Wyoming (Laramie Daily Boomerang 1995). Expenditures 
for the feedground program exceed $1,000,000 anuafly. If 
the time elk spend at the feeding stations could be reduced 
or eliminated, transmission of brucellosis between elk could 
be reduced, and program funds redirected to range 
improvement projects. One alternative would be to improve 
the carrying capacity of winter range via prescribed burning 
in sage and timber edge habitats for winter feeding pro- 
grams. 

(3) Additional elk winter range may be obtained from pur- 
chases of ranches in the Greater Yellowstone Area. Ranch 
purchases would address two needs: an increase in wildlife 
winter range and a reduction in the possibility of cattle 
exposure to brucellosis-infected wildlife. Although a possi- 

Elk feeding on the National Refuge at Jackson Hole, Wyoming. Photograph, National Park Service. 
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ble bruceliosis management solution, a reduction in the 
ranch operations in Northwestern Wyoming would have 
adverse economic impacts on nearby communities. This 
conversion of ranchland into wildlife range would also have 
impacts on adjacent private lands and on the natural habi- 
tat resulting from the predominate use by elk. 

(4) One approach to reducing the probability of contact 
between wildlife and livestock is to reduce the numbers of 
elk and bison in the Greater Yellowstone Area. Current 
National Park Service policy would need to be changed 
since it dictates that wildlife be allowed to fully occupy park 
habitat and that populations be regulated by natural forces. 
Natural forces have yet to maintain population numbers 
and increased winter pressure on private lands from bison 
and elk continues. Native Americans have suggested bison 
populations be controlled through the Intertribal Bison 
Cooperative. This group suggests bison leaving the park be 
captured and tested. Bison testing positive would be 
slaughtered. Those testing negative would be taken by the 
cooperative for quarantine and retesting. Bison certified 
brucellosis-free would then be used by tribes to start or 
supplement their own herds (Gem 1995). 

(5) An ecosystem approach is suggested by Keither and 
Froelicher (1993). A political boundary would be drawn 
around the Greater Yellowstone Area. Management of elk 
and bison would be coordinated by state and federal agen- 
cies. Management would concentrate on maintaining 
genetically viable bison and elk populations while control- 
ling the interaction between wildlife and cattle. Programs 
would be tailored to bison, elk and cattle management on 
public lands with each having equal privilege and access to 
forage and habitat. The main strategy would consist of 
delineating bison habitat management zones in the 
National Parks, the National Forests and adjacent state 
lands. Movement out of these zones would be restricted to 
protect nearby private holdings. Feedground closures 
together with winter range improvements on public lands 
would address the transmission of brucellosis from elk. A 
key element in this management option is obtaining accu- 
rate measures of carrying capacity in various parts of the 
Greater Yellowstone Area to maintain sustainable herd 
sizes. Cattle grazed in this area would have to be managed 
more intensely, including mandatory vaccination and care- 
ful herd dispersion, to minimize interaction with elk or bison. 
Keiter and Froelicher (1993, p. 60) indicate that separating 
wildlife from cattle might include ". . . shifting grazing allot- 
ments, shortening or delaying the grazing season, or per- 
haps limiting grazing to steers and spayed heifers. . 

Under such a program, a brucellosis outbreak originating in 
the Greater Yellowstone Area would most likely be confined 
to the region. The infected herd(s) could then be confined 
and treated. This would prevent entire states from losing 
their brucellosis-free status. Federal officials currently have 
authority to divide states into zones of various brucellosis 
status. 

and diminished by an aggressive vaccination program. The 

major expenses incurred by livestock producers it a state 
were to lose its "Certified Brucellosis-Free" status would be 
the lack of freedom to move breeding stock without testing. 

Management strategies must address the potential trans- 
mission of brucellosis from wildlife to cattle. An ecosystem 
management approach that includes defining bison habitat 

requirements, elk winter range improvement and changes 
in cattle grazing patterns is a possible alternative to the pur- 
chase of area ranches or to bison and elk slaughter. 
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Riparian Shade and Stream Temperature: A Perspective 

Larry L. Larson and Shane L. Larson 

R 
eductions in salmon populations 
over the past 20 years have cre- 
ated a sense of urgency for 

improved management of watersheds, 
fish habitat and water quality within the 
Columbia River Basin. One manage- 
ment approach that has gained in pop- 
ularity is to increase woody vegetation 
in riparian zones. The intent behind 
these plantings is to increase bank 
stability, stream debris and provide 
shade for stream temperature control 
(Beschta 1991) 

Oregon Department of Forestry 
(1994) has established forest rules 
and regulations for riparian zones of 
40 live conifer trees per 1,000 feet 
along large streams and 30 live conifer 
trees per 1,000 feet along medium 
streams. Similarly, Oregon Depart- 
ment of Environmental Quality is 
developing water temperature stan- 
dards for streams throughout the 
state. In northeastern Oregon the 
Upper Grande Ronde River Plan 
established watershed standards that 
require meadows to have at least 80% 
of the banks covered with shrubs, of 
which, at least 50% should be more 
than 8 feet tall (Anderson et. al. 1993). 
These approaches reflect the view that 
streamside forests profoundly influ- 
ence habitat structure and food 
resources of stream systems. 
Additionally, tree height and distance 
away from the stream are considered 
meaningful indicators of aquatic habi- 
tat components including wood recruit- 
ment and degree of shade (Thomas 
et. al. 1993). 

Activities by man that modify the 
amount of shade over streams have 
been associated with changes in water 
temperature (Brown et. al. 1971). 
Some researchers have concluded 
that loss of vegetation in a riparian 
area due to grazing, logging, or over- 
use by other activities can be directly 
linked to undesirable water tempera- 

tures due to the loss of shade 
(Anderson et. al. 1993). 

The establishment of vegetation 
shade along streams to control stream 
temperature may seem reasonable 
upon first review. However this is a 
simplistic view of a complex and 
dynamic system. The purpose of this 
paper is to provide a discussion of 
energy exchange within a body of 
water and to consider the contribution 
of vegetation shade to that process. 
This discussion will occur in two sec- 
tions: 1) Characteristics of water, 
water heating, and water cooling, and 
2) The creation of woody vegetation 
shade in riparian areas. This paper is 
not intended to provide a complete 
review of the physics of energy 
exchange, nor will it provide discus- 
sions of more complicated forms of 
energy exchange in streams. Four 
equations (boxed) are provided as ref- 
erence material in this paper. They are 
not required to read the text of this 
paper. 

Characteristics of Water, Water 
Heating, and Water Cooling 

Energy exchange is described by 
the First and Second Law of 
Thermodynamics (Halliday and 
Resnick 1988). These laws tell us that 
we can transform but not create or 
destroy energy and that the direction 
of energy exchange will occur from 
areas of high concentration toward 
areas of lower concentration. 

The heating of a natural body of 
water is governed by two primary radi- 
ation sources: the sun, and the ambi- 
ent radiation emitted by the atmos- 
phere and the earth. A representative 
value for this daily incoming radiation 
in the temperate zone on a clear sum- 
mer day would be 332 W m of solar 
radiation and 330 W m of ambient 
radiation (Satterlund and Adams 

1992). The distinction between radia- 
tion sources is necessary because 
rock, vegetation, water, road surfaces 
etc. absorb, emit and reflect radiation 
differently, and can significantly affect 
radiation inputs in a given area. 

An average of 19% of the solar radi- 
ation striking the atmosphere actually 
reaches the surface of the earth as 
direct radiation. An additional 28% will 
arrive at the earth surface as diffuse 
and scattered radiation (Trewartha 
1968). Shade is created by intercept- 
ing direct solar radiation and prevent- 
ing it from reaching the surface of the 
earth. 

Visible solar radiation is predomi- 
nantly in the range from violet to red 
(400 nanometers to 700 nm). These 
wavelengths are mid-range to the total 
solar radiation that reaches the earth. 
Water is transparent to visible solar 
radiation (the radiation is not 
absorbed) and is least likely to absorb 
the energy contained in the blue (400 
nm) and green (500 nm) color bands 
(Hollaender 1956). Approximately 95% 
of visible radiation will penetrate a col- 
umn of clear water to a depth of 3 feet 
and over 75% will penetrate to a depth 
of 30 feet (Hollaender 1956, Sellers 
1974). This characteristic permits us to 
see objects in the water and photosyn- 
thesis to occur beneath the surface of 
the water. 

In contrast, water is opaque to near- 
infrared (700—1,000 nm) and ambient 
(>1,000 nm) radiation. Nearly 90% of 
this radiation is absorbed in the top 0.5 
inch of a water column and 100% will 
be absorbed within the top 4.0 inches 
(Hollaender 1956, Sellers 1974). The 
absorption of this energy warms the 
top 4 inches of the water column with- 
out directly warming the water at 
greater depths. These interactions 
(visible, near-infrared, and ambient 
radiation) vary with the season of the 
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year, time of day, water turbidity, and 
surface turbulence. 

Energy exchange between water 
and incoming radiation can be estimat- 
ed mathematically (Equations derived 
from Sec. 7-6, Eqn. 21 and Sec. 20-3, 
Eqn. 3 are provided in the the follow- 
ing box; Halliday and Resnick 1988). 

To illustrate, assume there is a sta- 
tionary column of water (12 inches x 
12 inches x 12 inches deep at 60°F) 
that is receiving the radiation amount 
(average) received at La Grande, 
Oregon at Noon and 2 PM, 734 W m 
and 674 W m respectively (Solar 
Monitoring Lab. 1987). Also assume 
that none of the incoming radiation is 
reflected by the water surface and that 
none of the radiation can escape once 
it penetrates the surface of the water 
column. Given these constraints it 
would take 16 minutes to raise the 
temperature of the water column by 1° 
F at Noon and 17.5 minutes at 2 PM. 
However to be accurate this estima- 
tion would need to be corrected for 
changes in the water surface 
reflectance, the transparency of water 
to visible radiation, heat exchange with 
other thermal bodies (i.e. soil), and the 
mixing associated with a stream envi- 
ronment. These factors increase the 
length of time required to detect a 
measurable increase in water temper- 
ature. If shade were introduced into 

this example it would intercept direct 
solar radiation. It would have little 
influence on diffuse, scattered or 
ambient radiation sources. 

The problem of water cooling is a 
more complex issue both conceptually 
and mathematically. Water must con- 
vert and radiate its internal energy (in 
the form of heat) out into the thermal 
reservoir of the atmosphere. This 
process is governed by a partial differ- 
ential equation known as the one 
dimensional heat equation,' or the 'dif- 
fusion equation' (Sec. 8-3, Eqn. 8-60, 
equations are provided as follows; 
Matthews and Walker 1970). 

The solutions to this equation 
depend strongly on the initial tempera- 
ture distribution assumed for the body 
of water, and the temperature of the 
air mass over the water. For simplicity 
we will use the water column previous- 
ly described and assume that there is 
no heat exchange through the sides or 
bottom of the water column. In addi- 
tion, we assume that the water and air 
each have uniform temperatures 
(water, 77°F; air, 68°F) before the 
onset of cooling, then as it cools, a 
temperature gradient forms between 
the top (coolest) layer of water, and 
the deepest (warmest) layer. Given 
these constraints, the rate of cooling 
will be a strong function of time and 
water depth, slowing down as the 
water and air mass approach the 
same temperature. In this example, 
water at a depth of 4 inches will cool 
only 4.5°F in approximately 1.5 days. 
This demonstrates that cooling water 
by diffusion is a relatively slow 
process. It does not illustrate the influ- 
ence of stream mixing or any of the 

more complex thermal exchanges that 
could occur within a water channel. 

This example would seem to be con- 
trary to one's ideas about cooling. 
When one steps from full sunlight into 
shade, it appears to be cooler. This is 
not because of a rapid cooling effect 
brought on by shade, but rather a 
manifestation of a human body's 
response to full sunlight. Shade does 
not produce cooling, but rather pre- 
vents heating by direct solar radia- 
tion. 

If the water is in contact with an 
energy source (i.e. air, soil, etc.) that 
has a greater temperature, energy will 
be transferred into the water body. As 
a result water traveling through shade 
will gain energy if the air mass temper- 
ature is greater than the temperature 
of the water. 

The Creation of Woody Vegetation 
Shade in Riparian Areas 

Shade creation is bound by a num- 
ber of constraints. The angle and 
direction of solar radiation is controlled 
by global position, time of year and 
time of day. The greatest solar angle 
during the summer in the northern 
hemisphere occurs at Noon on June 
21 and decreases on the days preced- 
ing and following the summer solstice. 
Similarly, the greatest daily solar angle 
occurs at Noon (standard time) and 
decreases in both the AM and PM. 

The greatest intensity of solar radia- 
tion occurs when the sun is directly 
overhead. Deviations from the zenith 
position reduce the intensity of radia- 
tion by spreading energy over a larger 
surface area (Trewartha 1968, 
Satterlund and Adams 1992). 
Therefore the greatest reduction in 
direct radiation through the use of 
shade would occur at the time of the 
greatest solar angle. 

An illustration of the influence of the 
solar angle on shading is provided in 
Figure 1. In this illustration the trees 
are 20 and 50 feet in height and July 
shadows (45° N Lat.) are being cast at 
12:00 Noon and 2:00 PM, respective- 
ly. The trees are 10 feet from the edge 
of a 40 foot wide water channel that 
flows from east to west. Given these 
parameters the 20 foot tree does not 
cast a shadow on the water at either 
time. The 50 foot tree would cast a 
shadow extending 12 feet into the 

— = 
P SA 

Where 

Q = mc (Tf — TJ 

Here, t is time (5); p is the total 
energy delivered to the water per 
second (W); 0 is the amount of heat 
deposited in the body of water (J); A 
is the surface area of the body of 
water exposed to the radiation (m2); 
m is the mass of the body of water 
(kg); c is the specific heat capacity 
of water (4,190 J kg1 @ 288°K); T 
is the final temperature of the body 
of water (K); T1 is the initial tempera- 
ture of the body of water; and S is 
the radiation at the surface of the 
water (W m2). 

T LT 
— ict =0 

Where 

PC 

Here x is the position in the water 
column (m), ic is a constant depend- 
ing on the thermal conductivity k, 
the heat capacity C, and the mass 
density p. 
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channel at noon and 15 feet into the 
channel at 2:00 pm. The implication of 
this illustration is that a 'windbreak of 
50 foot trees would expose 60 to 70% 
of the water to direct solar radiation. 

Observations and Conclusions 

Based upon the above discussion 
there are a number of observations 
that can be made. The capacity of a 
stream to buffer against temperature 
increase is directly influenced by water 
volume and the size of the surface 
area that is exposed to the energy 
source. This capacity can be modified 
directly through the addition of 
snowmelt and interfiow. Similarly, 

over-night low air temperature will 
modify the daily temperature range of 
a stream by influencing pre-dawn 
water temperature. 

The specific heat of water allows 
water to absorb considerable amounts 
of energy before its temperature will 
increase. Similarly, a warmed stream 
must release significant amounts of 
energy before cooling can take place. 
The minimum temperature that water 
can be cooled will be the lowest tem- 
perature in the local environment (i.e. 
air or stream bank temperature). This 
means that it will be difficult to cool a 
stream in a warm environment. This 
statement is true whether the stream 
is shaded or not. 

It is true that shade can be used to 

intercept direct solar radiation over 
water. However, in reality this inter- 
ception will yield only limited benefit in 
many situations. Total surface radia- 
tion is comprised of solar radiation 
(direct, diffuse and scattered) and 
ambient radiation. Direct sunlight only 
accounts for approximately 20% of the 
total, and as a result, shaded areas 
can receive up to 80% of the total 
radiative energy available at the sur- 
face. Furthermore the ability of woody 
vegetation (the physical limitation of 
height growth) to shade a stream 
decreases with increasing stream 
width. The value of shade is further 
influenced by the structure and orien- 
tation of the woody vegetation that 
creates the shade. A stream running 
east or west will have an entirely dif- 
ferent shading pattern than one run- 
ning north or south. Shade generated 
from a tall canopy of cottonwoods with 
an open understory will result in a dif- 
ferent shading influence (i.e. canopy 
closure and air movement) than a 
mixed conifer community with multiple 
vegetation strata. Shade generated by 
the topography and/or stream channel 
will also contribute different levels of 
shading and exposure for water. 
Consequently, shade standards 
should indicate the amount of shade 
needed, not the quantity and size of 
woody vegetation. 

Woody vegetation is only one com- 
ponent in a riparian ecosystem. Its 
importance is dependent upon site 
conditions and is site specific. 
Watershed attributes such as air mass 
characteristics, elevation gradient, adi- 
abatic rate, channel (water) width and 
depth, water velocity, surrounding 
landscape, and interflow inputs all 
influence water temperature and can 
be of equal or greater importance to 
stream temperature than vegetation 
shade. 

The history of land management in 
riparian zones includes periods of 
channelization, tree removal, the 
development of stream structures, the 
removal of large woody debris, and 
corridor fencing. All of these manage- 
ment strategies, like the current desire 
to control st'ream temperature with 
vegetation shade, were intended to 
meet a recognized land management 
need. Unfortunately the application of 
a standardized management strategy 

40ft 
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Fig. 1. Shadows cast by 20 and 50 foot trees in July (45° North Latitude) at 12:00 noon and 
2:00 PM along a 40 foot wide stream channel flowing east to west. Shadow lengths are 
measured along the centerline of the shadow. The trees are planted 10 feet from the stream 
channel. 
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that does not account for the dynamic 
nature of a riparian zone will likely lead 
to more failures than successes. Land 
management decisions need to be site 
specific and they need to be made by 
qualified land managers. Streamside 
vegetation can improve bank stability, 
increase habitat for some species of 
wildlife, and serve as a component in 
the system as a whole, but shade 
does not control stream temperature. 
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Comparisons 
Between Fourwing 

Saitbush and 
Antelope 

Bitterbrush In The 
Northern Great 

Basin 

Robert R. Kindschy 

F ourwing saltbush (Atriplex canescens) and antelope bit- 
terbrush (Purshia tridentata) are shrubs native to the 

Great Basin of northwestern United States. Both provide 
high quality browse forage for ungulates including mule 
deer and livestock and have consequently been planted or 
seeded on degraded rangelands, especially within the big 
sagebrush community. 

Bitterbrush was observed to be more preferred than salt- 
bush by mule deer.Conversely, saltbush produced greater 
annual growth than bitterbrush, especially during periods of 
low precipitation. 

Southeastern Oregon's Malheur County, a vast area of 
sagebrush/bunchgrass, was the site for this study. 

In the spring of 1964, a 4,595 acre area was plowed 
using using "Brushland plows," with 180 acres of the area 
dedicated to big game habitat improvement. 

The larger area was drill seeded with crested wheatgrass 
that autumn using "Rangeland drills." The smaller area was 
drill seeded with antelope bitterbrush using rice hulls as a 
bulk carrier. 

The following March, fourwing saltbush was hand broad- 
casted and raked into the loose soil on approximately 5 
acres of the smaller "wildlife" area. The site was subse- 
quently fenced to exclude livestock but not mule deer that 
often use the area as winter range. 

Seedlings of both shrubs were noted the next year. Long- 
term studies of plant growth and utilization by mule deer 
began in 1967 and continued until 1978. Annual growth 
(leaders) were measured each autumn on 10 randomly 
selected tagged plants of bitterbrush and 10 four-wing salt- 
bush. Number of leaders measured varied among plants 
but normally averaged from 10 to 25 per shrub. Similar 

measurements were conducted the following spring to 
determine the leader length following winter use by mule 
deer. Data were averaged for both species and expressed 
as a percent of the autumn leader length removed by 
browsing. 

Precipitation data from a NOAA station at Westfall, 
Oregon, 10 miles west of the study site, were used to cal- 
culate crop year (September through June) precipitation. 
Growth responses of both species were compared to pre- 
cipitation. 

Figure 1 shows the difference between precipitation and 
growth of fourwing saitbush and bitterbrush during each of 
the study years. When moisture exceeded the mean, bitter- 
brush produced well; however in years of low moisture, 
fourwing saltbush was less adversely influenced and thus 
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' / 
Saitbush had attained mature size at 4 years of age. Female plant in center. 

Annual Precipitation and 
Growth of Browse Shrubs 
Fouwing saitbush & ttethrush 

Fig. 1. 
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more productive than bitterbrush. Figure 2 arrays precipita- 
tion from the driest year (1978) to the wettest (1970). 

actually removed was 18% greater on bitterbrush than that 
removed from saltbush. 

Management Implications 
Within the big sagebrush community of the Great Basin, 

both antelope bitterbrush and fourwing saltbush are adapt- 
ed native and valuable browse shrubs for wildlife and live- 
stock. Bitterbrush was observed to be more preferred than 

Annual Precipitation and 
Growth of Browse Shrubs 
Fouwing stbush & Bitterbrush 
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Fig. 4. 

Corresponding annual growth of fourwing saltbush and bit- 
terbrush are shown using linear regression analysis. 
Fourwing saitbush consistently had greater annual produc- 
tion than bitterbrush on this site. During the study, fourwing 
saltbush produced 210% the production of bitterbrush. 

Most use of annual growth was by wintering mule deer. 
Figure 3 illustrates a comparison of the percent of the total 
growth taken each year. Use of bitterbrush exceeded that 
of saitbush in 7 of 8 years. Figure 4 compares the percent 
of total leader population that exhibited use with the extent 
of length utilization. Bitterbrush was a preferred browse for 
mule deer. Considering number of leaders use, bitterbrush 
exhibited 41% more use than fourwing saltbush. Leader 

saitbush by mule deer. Conversely, saitbush produced 
greater annual growth than bitterbrush, especially during 
periods of low precipitation. 

The lesser palatability of fourwing saitbush may well be 
an attribute because forage was available for wintering 
deer in times of stress and low precpitation. Bitterbrush was 
often entirely consumed by such times and can, conse- 
quently, contribute little to mule deer survival. 

Robert A. Kindschy USD1 Bureau of Land Management, (retired), 
Vale, Ore. 97918. 

Fig. 3. 

Salt bush shrubs 14 years old were continuing to produce well. 
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Successional Rangeland Weed Management 
Roger L. Sheley, Tony J. Svejcar, Bruce D. Maxwell, and James S. Jacobs 

Over the past several decades, 
many rangeland managers and own- 
ers have focused weed management 
on controlling weeds, with limited 
regard to the existing or resulting plant 
community. Because of environmen- 
tal, ecological, and economic con- 
cerns, the appropriateness and effec- 
tiveness of rangeland weed manage- 
ment practices are being questioned. 
It has become clear that weed man- 
agement decisions must consider 
these concerns. 

The development of future weed 
management practices must be based 
on our understanding of the biology 
and ecology of rangeland ecosystems. 
Weed management education will 
most effectively focus on providing 
land managers the principles and con- 
cepts on which to base their decisions, 
rather than providing a prescription for 
weed control. 

Before these decisions can be 
made, uses of the land must be devel- 

oped and an integrated weed manage- 
ment plan designed. This implies that 
only killing weeds is an inadequate 
objective in most situations, especially 
for large-scale infestations. A general- 
ized objective can be developed for a 
healthy plant community that is rela- 
tively weed-resistant and still meet 
other objectives, such as forage pro- 
duction, wildlife habitat development, 
or recreational land maintenance. 

A healthy, weed-resistant plant com- 
munity consists of a diverse group of 
species which occupies all the niches. 
Desirable plants capture a large pro- 
portion of the resources in the system, 
keeping the resources from weeds 
(Figure 1). For example, a weed-resis- 
tant plant community may include an 
early emerging species, such as the 
shallow-rooted Sandberg's bluegrass. 
This species uses the available mois- 
ture in the upper soil profile early in 
the growing season and during peri- 
ods of light precipitation. As the sea- 

son progresses, species which initiate 
growth later, and continue growth later 
into the season are needed to use 
available moisture from moderate soil 
depths. Finally, the diverse plant com- 
munity may include a deep taprooted 
very late maturing species, such as 
alfalfa or big sagebrush. These 
species are capable of extracting 
moisture from deep in the soil profile 
and throughout much of the growing 
season. Although little is known about 
the role of many species within the 
plant community, it is generally 
accepted that maximum diversity pro- 
vides for stability and resource capture 
over a wide range of unpredictable 
conditions. Once the desired plant 
community has been determined, an 
ecologically-based weed management 
system may be developed. 

To understand ecologically-based 
rangeland weed management, it is 
useful to remember the basic ecologi- 
cal principle on which rangelands have 

FIg. 1. A healthy, relatively weed-resistant plant community composed of early-season, shallow rooted species (black), mid-season species with 

moderately deep roots (white), and late-season, deep rooted species (grey). 
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Successional stage and direction 

Early Middle Late 
(Climax) 

Successional 
tendency 

Poor Fair Excellent 
Range condition 

Fig. 2. Alien invasive weeds are so aggressive they throw this successional system into disorder. The only component in this model that can shift 
the plant community in a desirable direction is successional tendency. 

been managed during the past 60 
years (Clements 1916; Figure 2). This 
principle states that plant communities 
change over time until they reach a 
final and stable composition, called cli- 
max. This is termed succession. 
Secondary succession occurs after a 
site has been disturbed. 

For example, in an Idaho 
fescue/bluebunch wheatgrass commu- 
nity type, the plant community immedi- 
ately after a disturbance might be 
composed primarily of annual and 
biennial mustards and a few legume 
species. As succession proceeds, that 
community might become dominated 
by perennial species, such as bottle- 
brush squirreltail, Thurbers needle- 
grass or sticky geranium. Eventually, 
succession may progress to a climax 
community, codominated by Idaho fes- 
cue and bluebunch wheatgrass. Most 
land managers agree that succession 
occurs. However, there is some dis- 
agreement as to whether succession 
has a fixed end-point for a particular 
site, or whether succession varies 
depending on assorted environmental 
and managerial circumstances. 

Rangeland management has been 
based on succession for decades 
(Sampson 1917). Plant communities 
dominated by early-successional 
species have been considered in poor 

condition, whereas the condition of 
those rangelands composed mostly of 
late-successional species have been 
considered excellent (Figure 2). 

When alien or noxious weeds invade 
native rangeland, they throw the suc- 
cessional pattern into disorder (Figure 
2). Many of these weeds evolved in 
old world countries where a long histo- 
ry of very intensive disturbance has 
selected very competitive species. 
They have often been introduced with- 
out the natural enemies that help con- 
trol their abundance. Alien weeds then 
are able to dominate native species. In 
a sense, they become climax or stable 
plant communities. How do we man- 
age rangelands dominated be these 
aggressive weeds? 

Based on the ecological model the 
only component shifting plant commu- 
nities in a desirable direction is the 
natural successional tendency. 
Ecological weed management sys- 
tems must be developed that are 
based on our understanding of the 
causes of succession or community 
dynamics. A conceptual model for 
weed management can be developed 
based on the general causes of suc- 
cession: site availability, differential 
species availability, and differential 
species performance (Rosenberg and 
Freedman 1984, Pickett et al. 1987). 

A site is an area that meets the 
plants requirements for successful 
establishment, growth and reproduc- 
tion. Disturbance creates available 
sites. Human caused disturbance 
includes activities that are initiated to 
create or eliminate site availability and 
are aimed at initiating and controlling 
succession. In part, succession can be 
controlled by altering the size, severi- 
ty, frequency, and patchiness of distur- 
bance in a manner favorable to desir- 
able species. Historically, weed man- 
agement strategies have included 
designed disturbance, such as cultiva- 
tion, timed grazing, burning, and herbi- 
cide applications. In an ecologically- 
based weed management system, the 
disturbance is used to alter the 
processes driving succession in a 
desirable direction which minimizes 
the need for continuous high-energy 
inputs. Usefulness of any disturbance 
will depend on the range site, plant 
community type, invading weed 
species, history of the site, and cli- 
mate. In order for succession or com- 
munity dynamics to occur, a site 
(niche) must be available for desirable 
species and unavailable for undesir- 
able ones. 

Once sites are available for desir- 
able species, they must be occupied 
before the weeds establish. From a 

Climate Climate 

Grazing 

Weeds 

Good 
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FIg. 3. Integrated weed management must be based on the three general causes of succession: site availability, differential species availability, 
and differential species performance, which correspond to the management actions designed disturbance, controlled colonization, and control 

species performance. The appropriate combination of these causes of succession can alter the plant community in a favorable direction. 

weed management standpoint, this 
may be termed "controlled coloniza- 
tion". Controlled colonization includes 
methods used to alter the availability 
and establishment of plant species 
within the community and are imple- 
mented to intentionally affect succes- 
sion. 

Processes that must be exploited 
are seed dispersal and vegetative 
reproduction. Introductions of desir- 
able species must be enhanced, while 
those of the weeds must be limited. 
Procedures which shift seed banks are 
also important in controlling coloniza- 
tion. Factors affecting establishment or 
encouraging germination and seedling 
survival may also be used to favor 
desirable species. Using techniques to 
prevent weed encroachment or alter- 
ing environmental or managerial con- 
ditions to exploit dispersal mecha- 
nisms or germination requirements 
may favor establishment of desirable 
species. This puts the emphasis on 
encouraging the desired species 
rather than simply controlling weeds. 

When sites for desirable species are 
created and they become established, 
species performance (controlled 
species performance) must be altered 
to favor desirable species over weeds. 
Controlled species performance 
includes using methods to alter growth 
and reproduction of specific plant 
species, thus contributing to a desir- 
able shift in the plant community. This 

requires understanding the factors that 
influence competitive balance, such as 
grazing, disease, resource availability, 
allelopathy, predators, growth rates, 
and their complex interactions. 

Shifting the plant community from 
weedy to desirable plants requires 
understanding the stages in the 
weed's life cycle that are most vulner- 
able to stress or control, and under- 
standing those stages and procedures 
in the desirable species life-cycles that 
can enhance their performance. In 
many cases, controlling species per- 
formance requires repeated applica- 
tions, such as repeated grazing. 

Figure 3 shows a conceptual model 
which forms the ecological basis for 
developing integrated rangeland weed 
management strategies. The three 
mechanisms causing succession (dis- 
turbance, colonization, and perfor- 
mance) must be considered as a 
package. Implementing a portion of 
the successional management pro- 
gram is unlikely to shift the plant com- 
munity in the desired direction. 
Designing successful rangeland weed 
management strategies will require 
integrating techniques aimed at 
addressing each of the three general 
causes of succession: site availability, 
differential species availability, and dif- 
ferential species performance. 
Management strategies must be care- 
fully chosen to ensure that one tech- 
nique is complementary to the other. 

And once this is achieved, succession 
from a weedy plant community to a 
desirable one can occur. 

When developing an ecologically- 
based weed management plan, 
options can be placed in categories of 
designed disturbance, controlled colo- 
nization, and controlled species perfor- 
mance (Figure 4). Carefully consider 
and test each technique as to its effec- 
tiveness in directing plant succession 
and determine if the proposed proce- 
dures complement one another. 
Integrated weed management sys- 
tems can be designed, tested and 
documented using this ecologically- 
based conceptual model. In many 
cases, there are only bits and pieces 
of research on these topics because 
information on integrating techniques 
is limited. 

Figure 5 shows several schematics 
using this ecologically-based weed 
management planning system for 
spotted knapweed infested rangeland. 
In these examples, the plant communi- 
ty prior to weed management is com- 
posed of 1) 98% spotted knapweed 
with a very suppressed understory of 
cheatgrass or bluegrass, and 2) 50% 
spotted knapweed, 30% suppressed 
native plants, and 20% cheatgrass 
and/or bluegrass. Two successional 
weed management systems are tested 
for each situation. These examples 
show how integrating various weed 
management systems direct succes- 

Controlled 
Performance 
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Plant community 
prior to weed 
management 

Broadleaf Biological 
herbicide control 

Cultivation Mowing 
Drill seeding 

:Non - selective Broadcast 
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Grazing Grazing 

Irrigation Broadleaf 
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Irrigation 
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introductions 
Burning 

Reduce soil 
fertility 

Irrigation 

Fig. 4. Some examples of treatments used to design disturbance, control colonization and control species performance in ecologically-based 
weed management. 
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after weed 
management 
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bluegrass 
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FIg. 5. Examples of ecologically-based spotted knapweed management systems. R refers to repeated applications. 
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sional processes, resulting in different 
successional patterns and usefulness 
to range managers. The plant commu- 
nity after implementation is dependent 
on the weed management system and 
the plant community prior to weed 
management. Climatic variation intro- 
duces a random element that can 
influence the short-term outcome. 
Weed management actions should be 
based on your land use objectives, 
desired degree of energy inputs, and 
economics. 
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Current Uterature 
This section has the objective of alerting SAM members and 

other readers of Rangelands of the availability of new, useful 
literature being published on applied range management. 
Readers are requested to suggest literature items—and prefer- 
ably also contribute single copies for review—for including in 
this section in subsequent issues. Personal copies should be 
requested from the respective publisher or senior author 
(address shown in parenthesis for each citation). 

Canopy Management Influences on Cool-Season Grass 
Quality and Simulated LIvestock Performance; by Kenneth 
E. Turner, David P. Belesky, James M. Fedders; 1996; Agron. J. 
88(2):1 99—205. (Tumer: USDA-ARS, Appalachian Soil & Water 
Cons. Res. Lab., Beckley, W. Va. 26506) Based on their work 
with introduced cool-season grasses, the authors concluded that 
"using herbage earlier in spnng before maturation may compro- 
mise total herbage productivity, but should sustain a greater 
number of grazing days and livestock productivity for a given 
land area." 

A Comparsion of Sheep Grazing with Herbicides for Weed 
Control in Seedling Alfalfa In the Irrigated Sonoran Desert; 
by Carl E. Bell, Juan N. Guerrero, and Elda Y. Granados; 1996; 
J. Prod. Agric. 9(1):123—129. (Univ. Calif., 1050 E. Holton Rd., 
Holtville, Calif. 92250) Authors concluded that "grazing lambs 
are a good weed control method in seeding alfalfa during the 
winter grazing season in the irrigated Sonoran Desert." 

ComposItIon and DIversIty of Plant and Small Mammal 
Communities In Tebuthiuron-Treated Big Sagebrush 
(Artemlsla trldentata), by Kris H. Johnson, Richard A. Olson, 
and Thomas D. Whitson; 1996; Weed Tech. 10(2):404—416. 
(Johnson: School of For. and Environ. Studies, Yale Univ., New 
Haven, Conn. 06511) "Long term thinning of artificially decadent 
sagebrush stands with tebuthiuron appears to be a novel, eco- 
logically sound management option," i.e. in enhancing biodiver- 
sity. 

Eastern Gamagrass Responses to Different Harvest intervals 
and Nitrogen Rates in Northern Missouri; by John J. Brejda, 
James R. Brown, Todd E. Lorenz, Jimmy Henry, et al.; 1996; J. 
Prod. Agric. 9(1):130—135. (Plant Sciences, Univ. Neb., Lincoln, 
Neb. 68583-0915) "For grazing, a 4-week harvest interval will 
provide animals with higher protein forage. For hay production, a 
6-week harvest interval may provide greater forage yields with 
fewer harvests." 

Desired Future Conditions for Southwestern Riparlan 
Ecosystems: Bringing interests and Concerns Together; by 
Douglas W. Shaw and Doborah M. Finch (Tech. Coord.); 1996; 
USDA, For. Serv. Gen. Tech Rep. RM-GTR-272; 359 p. (Rocky 
Mtn. For. & Range Expt. Sta., 240 W. Prospect Rd., Fort Collins, 
Cob. 80526) Papers of a symposium held Sep. 18—22, 1995, at 
Albuquerque, N. Mex., to share findings, ideas, and visions for 
managing, conserving, and restoring riparian ecosystems in the 
Southwest. 

Ecosystems, Sustalnability, and Animal Agriculture; by R.K. 
Heitschmidt, R.E. Short, and P.E. Grings; 1996; J. Anim. Sd. 
74(6):1395—1405. (USDA-ARS, Fort Keogh Livestock & Range 
Res. Lab., Miles City, Mon. 59301) Examines the potential role 
of animals in sustainable agriculture, including the presentation 
of a case study to examine the sustainability features of several 
Northern Great Plains beef cattle management systems. 

Effect of Cow Densities in a Year-Round Grazing System; by 
H.W. Essig, K.P. Boykin, C.E. Cantrell, and P.D. Wofford; 1996; 
K.P. Boykin, C.E. Cantrell, and P.D. Wolford; 1996; MAFES 
(Miss.) Res. Rep. 21(3):1-4. (Miss Agric. & For. Expt. Sta., 
Mississippi State, Miss. 39762) A study to evaluate animal per- 
formance and profitability of grazing bermudagrass-ryegrass 
pastures at different densities of beef cows. 

Effect of Scierotinla scierotlorum on the interference between 
Bluebunch wheatgrass (Agropyron spicatum) and Spotted 
Knapweed (Centaurea maculosa), by James S. Jacobs, Roger 
L. Shebey, and Bruce D. Maxwell; 1996; Weed Tech. 
10(1):13—21. (Plant, Soil & Environ. Sci., Mon. State Univ., 
Bozeman, Mon. 57717) Study provided evidence that establish- 
ment of bluebunch wheatgrass on spotted knapweed infested 
rangeland may be improved by combining S. scierotiorum with 
high grass seeding rates. 

Effectiveness of Large Livestock Protection Collars against 
Deprecating Coyotes; by Richard J. Bums, Doris E. Zemlicka, 
and Peter J. Savarie; 1996; WildI. Soc. Bul. 24(1):123—127. 
(USDA, APHIS, Utah State Univ., Logan, Utah 84322-5295) 
Tested enlarged collars containing Compound 1080 and found 
them effective in killing coyotes preying on sheep. 

Elk and Mule Deer Use of Sagebrush for Winter Range; by Carl 
L. Wambolt; 1995; Mon. AgRes. 12(2):35-40. (Dept. Anim. & 
Range Sci., Mon. State Univ., Bozeman, Mon. 59717) Elk and 
mule deer browsed mountain big sagebrush more than other 
sagebrush taxa, and mule deer winter diets averaged 52% 
sagebrush. 

Grazing Animals as Weed Control Agents; by Jan Popay and 
Roger Field; 1996; Weed Tech. 10(1):217—231. (AgResearch 
Corp. Office, Private Bag 1135, Hamilton, N. Zeal.) A review of 
the literature on the effectiveness of grazing animals (especially 
cattle, goats, and sheep) in controlling weeds. Although grazing 
animals themselves may cause weed problems in pasture, 
adjusting grazing intensity or timing or kind of grazing animal 
can often reduce the problem. 

Grazingland Hydrology issues: Perspectives for the 21st 
Century; by Kenneth E. Spaeth, Frederick B. Pierson, Mark A. 
Weltz, and Gregory Hendricks (Eds.); 1996; Society for Range 
Mgt., Denver, Cob. ($12 plus postage; SRM, 1839 York St., 
Denver, Cob. 80206) Consists of eight articles written to help 
identify and clarify hydrology issues; topics include indicators of 
healthy rangeland watersheds, rangeland watershed policies, 
ecological and management effects, water quality, erosion pre- 
diction, and future watershed technology and research needs. 

Imidazolinone Herbicides improve Restoration of Great Plains 
Grasslands; by Robert A. Masters, Scott J. Nissen, Roch E. 
Gaussoin, Daniel D. Beran, and Robert N. Stougaard; 1996; 
Weed Tech. 1O(2):392-403. (USDA, ARS, Univ. Neb., Lincoln, 
Nob. 68583) Reached favorable conclusions on the use of 
imazapyr, imazethapyr, and AC 263,333 as a component of inte- 
grated weed management in reestablishing native grasses, 
decreasing exotic weeds, and improving grassland productivity. 

Impact of Alien Plants on Grant (sic. Great) Basin Rangelands; 
by James A. Young and William S. Longland; 1996; Weed Tech. 
1 0(2):384—391. (USDA-ARS, 920 Valley Rd., Reno, Nev. 89512) 
Elucidated the impact of alien plants on Intermountain rangeland 
ecosystems. 

Managing Habitats for White-Tailed Deer in the Black Hills 
and Bear Lodge Mountains of South Dakota and Wyoming; 
by Carolyn Hull Sieg and Kieth E. Severson; 1996; USDA, For. 
Serv. Tech. Rep. RM-GTR-274; 24 p. (Rocky Mtn. Forest & 

Compiled by John F. Vallentine, Emeritus Professor of Range Science. 
Brigham Young University, Provo, Utah 84602. 
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Range Expt. Sta., 240 W. Prospect Rd., Fort Collins, Cob. 
80526) Reviews the literature pertaining to white-tailed deer in 
this area, proposes techniques and strategies for managing 
habitats, and outlined further research needs. 

Mapping Leafy Spurge (Euphorbla esula) Infestations Using 
Aerial Photography and Geographic Information Systems; 
by G.L. Anderson, J.H. Everitt, D.E. Escobar, N.R. Spencer, and 
R.J. Andrascik; 1996; Geocarto International 11(1):81—89. 
(USDA-ARS, Remote Sensing Res. Unit, 2413 E. Highway 83, 
Weslaco, Tex. 78596) Employed the joint use of GIS and remote 
sensing in assembling and providing information about the 
extent and spatial dynamics of leafy spurge within the Theodore 
Roosevelt National Park. 

Monitoring Streambank Stability: Grazing Impacts or Stream 
Variability; by B.J. Rhodes, C.B. Marlow, and H.W. Sherwood; 
1995; Mon. AgRes. 12(2):3—8. (Agric. Mailing Room, Mon. Agric. 
Expt. Sta., Bozeman, Mon. 59715-9998) "The use of forest-wide 
or national standards may not be beneficial to either the natural 
resource base or local economic uses." 

A Note on the Uses of Opuntla spp. in Central/North America; 
by Yasseen Mohamed-Yasseen, Sheryl A. Barringer, and Walter 
Splittstoesser; 1996; J. Arid Environ. 32(3):347-353. 
(Spittstoesser: Univ. III., Dept. Hort., Urbana, Ill. 61801) Reviews 
Opuntia as a good potential (??) forage, fruit, vegetable, and 
wildlife crop: the other side of the coin1 

Noxious Brush and Weed Control; Range and Wildlife 
Management; Research Highlights—1995 (Volume 26); by 
David B. Wester and Canton M. Britton (Eds.); 1995; Texas 
Tech Univ., Lubbock, Texas; 46 p. (Range and Wildlife Dept., 
Texas Tech Univ., Lubbock, Texas 79405) Comprised of 
progress reports on procedures and techniques for successfully 
controlling noxious plants of Texas rangelands and the subse- 
quent management of these plants. 

Prospects for Expanded Mohair and Cashmere Production 
and Processing in the United States of America; by C.J. 
Lupton; 1996; J. Anim. Sci. 74(5):1164—1172. (Texas Agric. 
Expt. Sta., San Angelo, Tex. 76901) Conclusions: "In the 
absence of federal price support programs, growth and prof- 
itabiiity in the goat fiber business are directly influenced not only 
by production costs and market prices but also by the quantity 
and quality of production. It will be necessary for producers to 
assume more risk in their attempts to increase profitability by 
using improved genetics, management, marketing, promotion, 
and value-adding strategies." 

Ruminally Degradable Protein Requirement of Gestating Beef 
Cows Grazing Native Winter Sandhills Range; by K.J. 
Hollingsworth-Jenkins, T.K. Klopfenstein, D.C. Adams, and J.B. 
Lamb; 1996; J. Anim. Sci. 74(6):1343—1 348. (Klopfenstein: 
Dept. Anim. Sci., Univ. Neb., Lincoln, Neb. 68583) Concluded 
that ruminally degradable protein, which varies from year to 
year, be maintained in winter diets by cost-eftective supplemen- 
tation to achieve a level of 7.1% of digestible organic matter. 

Russian Wildrye for Pasture; by Neal W. HoIt; 1996; Sask. 
Agric. and Food, Regina, Sask.; 11 p. (Holt: Semiarid Prairie 
Agric. Res. Centre, Swift Current, Sask.) Summarizes the adap- 
tation and limitations, productivity, stand establishment, stand 
management, and grazing of Russian wildrye; includes com- 
ments of numerous practioners. 

Strategies for Maintenance and Repair of Biotic Community 
Diversity on Rangelands; by Neil E. West; 1996; Pages 
326—344 in Robert C. Szaro and David W. Johnston; 
Biodiversity in Managed Landscapes: Theory and Practice; 
Oxford Univ. Press, New York, N.Y. (Dept. Range Sci., Utah 
State Univ., Logan, Utah 84322) Discusses the background and 
management tools available for minimizing loss, maintaining, 
and even enhancing biodiversity in the sagebrush steppe. 

Sustainability of Animal Production Systems: An Ecological 
Perspective; by Martin Vavra; 1996; J. Anim. Sd. 
74(64):1418—1423. (Eastern Ore. Res. Center, Ore. State Univ., 
Bums, Ore. 97720) Explores the philosophical aspects of sus- 
tainability and makes application from an ecological perspective 
to animal production systems. 

Using Spatial Information Technologies to Map Chinese 
Tamarisk (Tamarix chinensis) Infestations; by James H. 
Everitt, David E. Escobar, Mario A. Alaniz, Michael R. Davis, 
and James V. Richerson; 1996; Weed Sci. 44(1):194—201. 
(USDA-ARS, Remote Sensing Research Unit, 2413 E. Hwy. 83, 
Weslaco, Tex. 78596) Demonstrated the incorporation of 
videography, GPS, and GIS technologies for detecting and map- 
ping the distribution of Chinesese tamarisk infestations in south- 
western U.S. 
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Grazing the Hill 
Vivan M. Jennings 

Washington Representative 

Endangered Species Listings to Resume—Maybe! 
For the past year, a moratorium has been in place on all 

Endangered Species Act (ESA) listings. That's changing as 
a result of the resumption of authority given under the 
omnibus appropriation bill signed by President Clinton. This 
authority waived the moratorium when the bill was signed. 
As you may recall, the moratorium curtailed the Fish and 
Wildlife Service's (FWS) ability to evaluate the status of 
endangered and threatened species and created a sub- 
stantial backlog of listing actions. Now, the agency is pro- 
ceeding with plans to reinitiate the endangered species pro- 
gram. 

Plans for resumption of the program include devising a 
new three-tiered priority system. 

The first tier would provide for emergency listings of 
species believed to be in greatest risk of extinction. 
The second tier would provide for final decisions on 
species already proposed for listing. Highest priority 
would be given to those species deemed to be facing 
what is outlined as "high magnitude threats." 
The third tier would be reserved for all other listings as 
well as critical habitat designations, petition findings, 
reclassifications and delistings. 
The FWS indicates there are over 240 proposed endan- 

gered species which are awaiting final rulings. Of these, 
162 fall into the second tier listing of facing "high magnitude 
threats." It has been stated by FWS that out of the 182 can- 
didate species listed, 105 additional species will fall into the 
high magnitude threat category as well. Currently, it's 
reported that in the third tier category, findings are pending 
on 57 species and 63 legal actions have been filed against 
the FWS. 

Enter now the American Farm Bureau Federation which 
has filed a brief with the Supreme Court seeking a reversal 
of the ruling that farmers have no legal standing to chal- 
lenge actions under the ESA (A recent Ninth Circuit Court 
of Appeals ruling). Farm Bureau says that FWS failed to fol- 
lowed procedures mandated by the ESA and that these 
measures have restricted farming operations. The farm 
organization also claims that if farmers do not fall into the 
zone of interest of ESA, then it is likely that no one does 
and that this will result in government overregulation. Action 
on this set for October, 1996. 

Renewable Natural Resources Foundation Summit 
"Working Towards a Sustainable Future" was the theme 

of the Renewable Natural Resources Foundation's 1996 
Leadership Forum held June 13—14, 1996 in Washington 
D.C. The summit centered on the role natural resource 
based organizations might play in implementing the report 
of the President's Council on Sustainable Development 
(PCSD). The report focuses on a "Sustainable America: A 
new Consensus for Prosperity, Opportunity, and a Healthy 
Environment for the Future." 

There were many views shared as to what effectively 
defines the concept of sustainability. Some viewed the con- 

cept of sustainable development as a form of development 
or progress "that meets the needs of the present without 
compromising the ability of future generations to meet their 
own needs." Others, thinking globally, stated that what may 
appear sustainable to one country or region would be 
viewed as totally unsustainable to another. 

There was some mutual understanding that a mounting 
challenge is ahead. Population is growing and urbanization 
is expanding. The current demand on natural resources is 
outstripping supply in the developed and developing world. 
Environment, technology and economic development must 
be viewed as interdependent concepts in which industrial 
competitiveness and ecological sustainability needs to be 
addressed together as complementary aspects of a com- 
mon goal. 

Shared aspirations and goals emerging from the discus- 
sions around the document on a Sustainable America are 
as follows. They are truly interdependent and flow from the 
understanding that it is essential to seek economic propser- 
ity, environmental protection, and social equity together. 
The achievement of any one goal is not enough to ensure 
that future generations will have at least the same opportu- 
nities to live and propser that this generation enjoys. The 
stated goals of a Sustainable America are: 

• Health and the Environment—Ensure that every person 
enjoys the benefits of clean air, clean water, and a 
healthy environment at home, at work and at play. • Economic Prosperity—Sustain a healthy U.S. economy 
that grows sufficiently to create meaningful jobs, reduce 
poverty, and provide the opportunity for a high quality of 
life for all in an increasingly competitive world. 

• Equity—Ensure that all Americans are afforded justice and 
have the opportunity to achieve economic, environmen- 
tal, and social well-being. • Conservation of Nature—Use, conserve, protect, and 
restore natural resources—land, air, water, and biodiversi- 
ty—in ways that help ensure long-term social, economic, 
and environmental benefits for ourselves and future gen- 
erations. 

• Stewardship—Create a widely held ethic of stewardship 
that strongly encourages individuals, institutions, and cor- 
porations to take full responsibility for the economic, envi- 
ronmental, and social consequences of their actions. 

• Sustainable Communities—Encourage people to work 
together to create healthy communities where natural 
and historic resources are preserved, jobs are available, 
sprawl is contained, neighborhoods are secure, educa- 
tion is lifelong, transportation and health care are acces- 
sible, and all citizens have opportunities to improve the 
quality of their lives. • Civic Engagement—Create full opportunity for citizens, 
businesses and communities to participate in and influ- 
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ence the natural resource, environmental, and economic 
decisions that affect them. 

• Population—Move toward stabilization of U.S. population. 
• International Responsibility—Take a leadership role in the 

development and implementation of global sustainable 
develop policies, standards of conduct, and trade and for- 
eign policies that further the achievement of sustainability. • Education—Ensure that all Americans have equal access 
to education and lifelong learning opportunities that will 
prepare them for meaningful work, a high quality of life, 
and an understanding of the concepts involved in sus- 
tainable development. 

The summit concluded with concurrent work groups 
focusing on possible public policy activities addressing a 
sustainable future, international activities promoting sus- 
tainable development, and educational activities and ethics 
linkages to sustainable development. 

Kieth Laughlin, Director of the President's Council on 
Sustainable Development encouraged Summit leaders to 
focus on six themes of Sustainable Development. 
1. Sustainable Development is made up of three legs of a 

stool. Economic prosperity, environmental quality, and 
social equity. 

2. Decentralized decision making into communities where 
people live. 

3. Consider Eco-efficiency where economics and ecology 
are addressed together. 

4. Collaborative decision making is required involving both 
technological and social innovation. 

5. Amplify the power of information so that everyone has 
better access to information and knowledge required in 
decision making. 

6. An emphasis on stewardship where people take person- 
al responsibility for their actions. 

The process is now underway to implement the initiative 
by working through organizations and community based 
programs. 

Grazing Lands Conservation Initiative (GLCI) Update 
At a recent GLCI Phase II teleconference, plans were 

made to hold a meeting with Bob Robinson, Administrator, 
Cooperative States Research, Education, and Extension 
Service (CSREES) and Floyd Horn, Administrator, 
Agricultural Research Service (ARS). The purpose of the 
meeting is to outline GLCI Phase II research and education 
coordination needs and responsibilities and establishing 
linkages with the Extension Committee on Organization 
and Policy (ECOP), and the Experiment Station Committee 
on Organization and policy (ESCOP). This expansion will 
link these agencies to the second phase of the new initia- 
tive. 

An initiative like GLCI, now officially known as the 
Conservation of Private Grazing Lands (CPGL) program, 
doesn't happen without dedicated involvement by individu- 
als who methodically plan what needs to happen and then 
sees that it does happen. Gary Westmoreland, National 
Coordinator for Phase I of GLCI, has been the individual 
from the beginning that has worked closely with the GLCI 
Steering Committee as they developed the concept. Gary 

has also been the one to provide leadership to organize 
state coalitions focused on GLCI in at least 43 states. The 
addition of a Phase II National Coordinator would develop 
the complimentarity needed to move the program ahead. 

Focusing on Nonindigenous Species 
The purpose of a mid-July hearing before the 

Subcommittee on Fisheries, Wildlife and Oceans, called for 
by Rep. James H. Saxton (R-N.J., 3rd) was to focus on a 
range of issues relating to nonindigenous species. The 
Subcommittee was particularly interested in the impacts of 
nonindigenous species on existing fisheries and wildlife 
communities, and research on methods to control the acci- 
dental introduction of nonindigenous species. This interest 
relates to emerging issues arising from international intro- 
duction of species which later become a threat to native 
species and habitats. It is becoming an increasingly impor- 
tant issue demanding attention in both public and private 
agriculture and aquaculture systems. 

At the Federal level, agencies are mustering resources to 
draw attention to the issue. The Federal Interagency 
Committee for the Management of Noxious and Exotic 
Weeds (FICMNEW) along with other efforts within the U.S. 
Department of Interior (DOl) and U.S. Department of 
Agriculture (USDA) are crafting special initiatives focused 
on plant and animal invaders. In addition, the Invasive 
Weed Awareness Coalition (IWAC), a public-private sector 
coalition has been active in drawing specific attention to the 
problem. SAM has been active by assisting with develop- 
ment of the initiatives and by drawing attention to noxious 
and invasive species in rangeland ecosystems. 

This summer, IWAC sponsored a tour around the 
Washington D.C. area to focus attention on noxious and 
invasive weed problems. The tour, the Silent Green 
Invasion, brought together 60 coalition members and over 
20 Congressional staffers to improve everyone's knowl- 
edge of noxious and invasive weed problems nationwide. 
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Regular Sustaining Members for 1996 

July 1995 through June 1996 

Arthur W. Bailey Bruce S. Healy Paul T. Tueller 
E.T. Bartlett Donald W. Hedrick Darrell N. Ueckert 
John F. Baucus Clare W. Hendee Ted Voss 
William M. Beaty Henry W. Kipp John W. Walker 
Donald J. Bedunah George W. Knoll Gary B. Will 
Ralph M. Bell Anthony J. Lunt Walter D. WhIms 
Elbio J. Berretta Joseph Machovec Bonnie M. Zigmoand-Kinnebrew 
Jack E. Bills Gary G. Markegard 
James M. Binger Wayne G. McCully 
Kenneth W. Bishoff John L. McLain 
Nadine L. Bishop Terry McLendon 
Deen E. Boe James E. Mowbray 
John W. Bohning William R. Myers 
Jeff B. Burwell Robert A. Nicholson 
Donald F. Burzlaff James T. O'Rourke 
Frank E. Busby, Jr. Richard A. Orr 
Daryl A. Cisney L.N. Purdy 
Barrett D. Clark Gunther Reichenberger 
Harry N. Cornwell Ronald W. Roberts 
K. Rene Crane Max E. Robinson 
Phillip S. Derr Charles N. Saulisberry 
Richard S. Driscoll Edwin E. Sawyer, Ill 
Terry B. Enfield Joseph L. Schuster 
John M. Fenley David G. Seward 
Dean F. Fisher Phillip L. Sims 
Kristi Gay E. Lamar Smith, Jr. 
Elaine E. Grings Sylvester Smoliak 
Keith S. Guenther Dale E. Snyder 
Bernie G.E. Guichon Michael C. Stroud 
Leonard W. Hay Tamara P. TrusseD 

Life Sustaining members were highlighted in the June 1996 Rangelands. 
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