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‘ ‘ The Utah/Arizona Range Livestock Workshop and Tour

In the mid 1970s, livestock grazing was a contentious issue in
southern Utah, northern Arizona and southern Nevada, due to the
completion of the “Hot Desert” Environmental Impact Statement
and listing of the Desert tortoise as an endangered species. During
this time, federal agencies closed grazing allotments which forced
ranchers out of business. Heated arguments and emotions ensued
on both sides of the issue. Both ranchers and land management
agencies requested Utah State University (USU) Extension and
University of Arizona Cooperative (U of A) Extension to collaborate on
a science-based workshop to improve knowledge and understanding
of the issues. Early on, this science-based educational program
developed productive relationships among all parties. Since the

first workshop in 1978, more than 7500 participants benefited

from this workshop. Success of this workshop is due to excellent
partnerships and collaboration, industry sponsors, addressing current
and sometimes controversial issues, and effective evaluations. The
annual workshop brings cutting-edge, science-based knowledge to
the participants and strengthens relationships among all parties. , ,
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Littlefield-Hurricane Valley Natural Resource Conservation District
Fredonia Natural Resource Conservation District
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Registration

Welcome and Introductions

Tribute to Jim Bowns by Chad Reid, Utah State University Extension

Measures of Feed Efficiency in the Beef Industry: How do They Apply? Dan Faulkner, University of Arizona

Cattle Rustling and Auction Scams: Ways to Protect Yourself. Leatta McLaughlin, AZ Department of
Agriculture with Invited Panel Discussion

Sponsor Introductions
Visit with Sponsors/Refreshment Break
History and Livestock Management of the Bundy Ranch, Ed Bundy, AZ Strip Rancher

Keystone Aboriginal Burning: How Human-set Fires Created and Maintained Western Ecosystems Prior to
European Settlement, Dr. Charles Kay, Utah State University

Survive or Thrive; Establishing Your Cowherd Legacy, Ken Bryan, Cargill Ruminant Nutritionist
Lunch, Sponsored by Cargill Animal Nutrition and Utah Farm Bureau Federation

Risk Management Update: 1) USDA/RMA Pasture, Rangeland, Forage (PRF) Program Overview and
2) Livestock Market Outlook, John Mangus and Brett Crosby, Custom Ag Solutions, Sponsored by the Utah
Farm Bureau Federation

How to Select for the Proper Phenotype, Fertility, Glandular Function, Butterfat, and Adaptability in Your
Cows, Replacement Heifers and Bulls, Steve Campbell, Triangle C Livestock

Refreshment Break

(Continue with Campbell Presentation)

Evaluations and Wrap Up
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IN MEMORY OF DR. JAMES EMERSON BOWNS

Our Friend, Colleague, Teacher and Inspiration
50 year career as Professor and Extension Specialist with joint appointment at USU and SUU

Charter committee member, contributor and frequent presenter at the Utah/Arizona Range Livestock Workshop
Taught thousands of students of all ages about Natural Resources
Served on several state, regional and national committees and testified before congress
Awarded the prestigious Friend of Extension Award by USU Extension

Inducted into the SUU Hall of Honor; his portrait now hangs in the Great Hall, an extraordinary honor; in addition, the
Native Plant Garden and Herbarium at SUU are named in his honor

Presented the Lifetime Achievement Award by the International Society for Range Management
Happy trails Jim, until we meet again!
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WORKSHOP LUNCH SPONSORS

Cargill Animal Nutrition - Emily Comstock
Utah Farm Bureau - John Keeler/Matt Margraves

TOUR LUNCH SPONSORS

Diamond Mowers -TJ Honke
DuPont - Nevin Duplessis

BOOTH SPONSORS

Arizona Department of Agriculture . . . . .. ... ... ... Leatta MclLaughlin
Agrability . . ... Anne Reither
Arizona Cattle Growers’ Association . . .. ... ... ... .. . .. . Anna Aja
Beck Enterprises . . . .. ... . Craig Beck
BoehingerIngelheim UT . . .. .. . Kent Evans
Cargill Animal Nutrition . . .. ... . Emily Comstock
Crop Production Service . . . ... ... .. Barry Wallace
Diamond IVIOWErS . . . . .. ... T J Honke
DUPONt . . . Nevin DuPlessis
Granite Seed . . . ... ... Josh Buck
Intermountain Farmers Association . ... ............. . ... . ........... Wayne Brinkerhoff & Dennis Christensen
Powder River . . . . ... Dan Jensen
Ridley Block Operations . . . ... ... .. .. . Darin Anderson
Scholzen Products Co., INC. . . .. .. ... . Larin Cox
Select Sires . . . . ... Jerald Raymond
Utah Beef Council . . . .. .. ... . BrentTanner
Utah Farm Bureau . . . . . ... ... John Keeler
Utah Seed . . . . ... Shane Getz
Western Ag Credit . . . . .. ... Sarah Buttars
Western Region Sustainable Agriculture-Research And Education . . ... ........................ Robert Newhall
Wheatland Seed . . . . . ... .. Mark Bjarnson
Zoetis Animal Health . . . . . .. Toby Hoffman




Why an Arizona Range Program?

Because the diet of cattle on the Arizona Strip is quite different than in other
regions of the United States.

NutreBeef Arizona Range Mineral meets the needs of cows in this region. When the range is
lacking in protein, supplement with the NutreBeef Arizona Range Protein Blocks.
Formulated to provide the same mineral nutrition as the Arizona Range Mineral. As a result
ranchers need only feed one product at a time.

Nutr?Beef.

MINERAL
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PRECISION APPLIED.

WEEDS. WASTE. WORRY. CONTROLLED.

Herbicide

SYSTEM by DIAMOND

The WetBlade" System by Diamond applies herbicide to the plant precisely at the point
of cut, immediately issuing a lethal dose of chemical before the plant can heal itself.

* Proprietary WetBlade™ System keeps the bottom of the blade wet with herbicide.
* Presents herbicide precisely and only at the time of the cut, eliminating drift, leaching and overspray.
* Herbicide is absorbed and working before the plant has the opportunity to heal.

Kills & manages unwanted vegetation Available on 72" Skid-Steer mowers
effectively and efficiently.

and 12- and 15-foot Flexwing mowers.

@)
100%
MADE IN THE

SATISFACTION
GUARANTEE
u SA GETIT,LOVE IT
o LEAVE IT!
diamondmowers.com
800-658-5561




The miracles of science”

Hungry hoppers are ready. Are you?

Grasshoppers™* are one of the most destructive insect pests
forage producers face. Stop grasshoppers and many other pests D u PO nt
before they feed on your precious grasses and profits. Count on Prevath 0n®

DuPont™ Prevathon® insect control to help protect the yield and insect control

powered by

quality of your feed. For more information, contact your local 2 T
DuPont retailer or representative, or visit prevathon.dupont.com.

*This Prevathon® recommendation is permitted under FIFRA Section 2(ee) for control of grasshoppers in grass forage, fodder and hay (rangeland & pasture grass) in the states of
Arkansas, Colorado, Idaho, Kansas, Kentucky, Louisiana, Mississippi, Montana, Nebraska, Nevada, New Mexico, North Dakota, Oklahoma, South Dakota, Tennessee, Texas, Utah

and Wyoming. The 2(ee) expiration date is 12/31/2016. {
DuPont™ Prevathon® is not available in all states. Contact your local DuPont retailer or representative for details and availability in your state.

Always read and follow all label directions and precautions for use.
The DuPont Oval Logo, DuPont™, The miracles of science™, Prevathon® and Rynaxypyr® are trademarks or registered trademarks of DuPont or its affiliates.

Copyright © 2013-2014 E.I. du Pont de Nemours and Company. All Rights Reserved. 3/14
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If you ate today,

tnank a farmer

How can Utah Farm Bureau help
you?

—-Member Benefits & Discounts

—-Social Events and Activities
—Representation on Rural Issues
—Insurance Needs & Financial Services
—Grassroots Policy Development
—Unified Voice Supporting Agriculture
—-Informative Magazine & Newspaper

—Leadership Opportunities & Training

Fs

Learn more about Farm Bureau's
work in your community and join
today by visiting utfb.fb.org or
calling 801-233-3040




56" ANNUAL RANGE LIVESTOCK WORKSHOP & TOUR

ARIZONA DEPARTMENT OF AGRICULTURE

Leatta McLaughlin

Associate Director, Animal Services Division
1688 West Adams
Phoenix, AZ 85007

Email: Imclaughlin@azda.gov

ﬁAmh

UTAH

Anne Brown-Reither
Program Coordinator

Email: anne.reither@usu.edu

Phone: (435) 797-0350
Fax: (435) 797-4002

Website: www.agrabilityofutah.org

BECK ENTERPRISES

CRAIG BECK

PO. Box 9182 (801) 886-9234
Millcreek Branch Cell (801) 414-9860
Salt Lake City, Utah 84109 Email: Beckcra@msn

Boehringer
"|I Ingelheim

Boehringer Ingelheim Vetmedica, Inc.
2621 North Belt Highway
Kent Evans St. Joseph, MO 64506-2002

Cell (801) 560-3673

Order Entry (800) 325-9167

Fax (801) 733-4946

E-Mail Kent.Evans@boehringer-ingelheim.com

Sales Representative
Cattle Segment

S wany &

ARIZONA CATTLE GROWERS’ ASSOCIATION

Anna Aja
Director of Communications

1401 N. 24th Street, Suite 4
Phoenix, Arizona 85008

Office: 602-267-1129
Cell: 520-400-3334

Website: www.azcattlemensassoc.org
Email: aaja@arizonabeef.org

W Nutrena

Nutrition for a lifetime”

Cargill Animal Nutrition
Emily Comstock
Phone: (801)389-6183
Email: Emily_Comstock@Cargill.com

Crop
Production
Services

Mobile: (602)558-4380
Toll free: (800)456-0582
Barry Wallace Office: (480)592-9102
Veg. Mgmt. Specialist Fax: (480)592-9902
PCA #3811

6858 W. Chicago Street, Ste. #1
Chandler, AZ 85226

barry.wallace@cpsagu.com
www.cpsagu.com
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DEMAND BRILLIANCE.

27134 S. Parklene Drive Dffice: 605.368.5865
Sioux Falls, S0 57106  Fax: 605.498.1222

L

Count on DuPont for weed, brush and
insect control in pasture and rangeland

rangeandpasture.dupont.com

Nevin DuPlessis

N2 ; 1
503-302-133

nevin.c.duplessis@dupont.com

USEE

and erosion control

1697 West 2100 North
Lehi, Utah 84043

(801) 768-4422

(801) 531-1456

fax (BO1) 768-3867
www. graniteseed.com

JOSH BUCK
Seed &.Erosion Control Specislist
josh@graniteseed.com

POWD[R RIVER

' LIVESTOCK HANDLING EQUIPMENT *

_._V

www. powdenivcr com

Dan Jensen, Territory Sales Manager

800.453.5318 PO Box 50758
fax 801.377.6927 Provo, UT 84605
cell 801.361.6888 dan.jensen@powderriver.com

Darin Anderson
Account Manager

RIDLEY

Ridley Block Operations

J357 South Cherryville Lane
Frankfin, [T 83237
(435) TT0-0203
Fax; (208) 646-2251

Emil: darinandervon’s ridlevinc.com

HURRICANE - ST. GEORG E
www.scholzenproducts.com

80 Years

wwmlm ScHoLzeN Prooucts Co.,INncC.

Keith Scholzen WHOLESHLE DIS TFR1BUTOR'S :

Customer Service Rej xesenulm

s s CELL (435‘)‘680544.77

seswmo THE WEST OveR 80 yg,ms( K ,»‘\\\k
AN

WE DELIVER -5

* MINERALS » ANIMAL HEALTH »
* LIVESTOCK EQUIPMENT -

Beef Health & Nutrition « Sales Support

Wayne Brinkerhoff: 435-979-5692
whrinkerhoff@ifa-coop.com

SMOUNTAIN EAR Dennis Christensen: 801-558-0729
SINCE 1923 dchristensen@ifa-coop.com

INTERMOUNTAIN FARMERS ASSOCIATION

JERALD RAYMOND
Beef Coordinator
3325 East 750 North
Menan, |D 83434
Phone (208) 754-4733
Mobile Phone (208) 317-8777

CACHE VALLEY SELECT SIRES INC.
833 West 400 North, Logan, Utah 84321
Telephone (435) 752-2022
cvselectsires @ cvselectsires.com

10
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UTAH BEEF COUNCIL
BrentTanner

150 South 600 East #10-B
Salt Lake City, Utah 84102

Phone: 801-355-0063

BEETF,

| <
.
utaH Farm Bureau

UTAH FARM BUREAU FEDERATION

9865 S. State Street
Sandy, UT 84070

Phone: 801-233-3040
Website: http://utfb.fb.org
Facebook: www.facebook.com/utahfarmbureau

WESTERN

Sustainable Agriculture
Research & Education

WESTERN REGION SUSTAINABLE
AGRICULTURE-RESEARCH AND EDUCATION

Robert Newhall
Western SARE Deputy Director

Utah State University
4865 Old Main Hill
Logan UT 84322-4865

Office: (435) 797- 2183
Website: www.westernsare.org

UTAH SEED
Scott Spakeen, Shane Getz and Orson Boyce

10,220 West 11,600 North
Tremonton, UT 84337

Phone: 435-854-3720
Website: utahseed.com
Email: sgetz@utahseed.com

Mark Bjarnson
Sales Manager

cell 801-529-3344

ph  435-734-2371

P.O. Box 429 fax 435-723-1903

Brigham City, UT 84302 mark@wheatlandseed.com

Food Storage « Grains » Alfalfas + Grasses « Bird Food

1780 North Hwy 38

Sarah Buttars
Marketing Director

=
WESTER N
801.571.9200 A g C }"ed [/ t.

801.419.2304 Cell
801.576.0600 Fax

10980 S. Jordan Gateway
P.O. Box 95850
South Jordan, UT 84095-0850

%FARM CREDIT sjb@westernagcredit.com

Toby Hoffman ry Busines Y

Zoetis | 10840 N 10800 W Thatcher, UT 84337
Mobile: 801-368-2868 | toby c hoffmanicd zoetis.com

Wist Us: zoetis com

zoetis

FOR ANIMALS. FOR HEALTH. FOR YOU.
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D. B. Faulkner, School of Animal and Comparative Biomedical Sciences, University of Arizona
K. M. Retallick, Department of Animal Sciences, California Polytechnic State University
Corresponding Author: dfaulkner@email.arizona.edu

In order for the beef cattle industry to continue to thrive
with increasing input costs, producers need to focus on
cow herd feed efficiency. Many management factors can
be utilized to improve feed efficiency. When determining
an effective measurement of feed efficiency, residual feed
intake (RFI) appears to be the most valuable tool for cow/
calf producers. This is primarily due to the fact that RFl is
independent of production traits and size. Selecting cattle
based on RFI, which is moderately heritable, has been
shown to be effective in improving feed efficiency. This

is done without having a negative impact on the animals’
growth, carcass characteristics, or cow production traits.

In the feedlot, feed:gain or residual gain (RG) are better
measures of feed efficiency to utilize due to the associated
increase in final weight. A combination of RFl and RG may
be the most effective measure of efficiency on an industry-
wide basis. It is important for the future for the beef cattle
industry to make strides in improving feed efficiency to
remain competitive with other livestock species.

Since current methods of measuring feed efficiency are
expensive and time consuming, an alternative approach
must be identified. An opportunity exists to estimate

feed intake using a dense set of single nucleotide
polymorphism markers distributed throughout the

bovine genome. The bovine “SNP Chip” is a tool which
may be used for that purpose. Once a genomic pattern
differentiating feed intake and growth have been identified,
then information may be obtained early in a calf’s life and
incorporated into the estimation of EPDs. However, the
use of molecular markers in food animal selection is still a
relatively new concept to many producers and consumers.
Based on the substantial amount of variation present

in RFI within a population, it is likely that commercial
cow/calf producers will demand an EPD for efficiency
from their seed stock suppliers. As a result, future cattle
selection will probably include the conventional growth
and carcass traits, newly-expanding reproduction traits,
and efficiency traits such as RFI.

The National Cattlemen’s Beef Association identified

cost efficiencies as a major profitability driver for beef
production. Approximately 60% to 70% of overall energy
costs for beef production go into the cow herd. Of that
amount approximately 70% goes for maintenance energy
(Ferrell and Jenkins 1982). This is the energy that a cow
needs just to stay alive. It does not include energy for
growth, lactation, or gestation. Thus, approximately 46%
of all energy required to produce a pound of beef is used
to simply keep the cows alive and maintain their body
weight. While little progress would be made in decreasing
feed costs with regards to gestation, reproduction, and
lactation, data would suggest that maintenance costs can
be decreased through selection. It has been shown that
variation does exist in maintenance energy requirements
among cows, but maintenance requirements of cattle
appear to have been largely unchanged during the past 100
years (Johnson et al. 2003). Identifying and understanding
the nutritional, metabolic, genetic, and endocrinological
differences among animals will aid in the determination of
why certain animals are more feed efficient than others.
This knowledge will allow producers to manage beef
cattle production systems in a manner that minimizes
feed consumption relative to output. Cow efficiency has
been studied for nearly 100 years. While much has been
learned, the beef industry has yet to develop a consensus
as to how to improve beef cow efficiency, but it does
recognize most of the genetic improvement for a beef
herd comes through bull selection.

New tools in the fields of genomics, bioinformatics,

and nutrition provide opportunities to advance our
understanding of the regulation of nutrient utilization. A
major limiting factor in improving the efficiency of nutrient
utilization in beef cows are reliable, quantitative methods
of measuring daily nutrient intake of grazing animals. Feed
intake equipment does not measure individual feed intake
for animals that are grazing, making cow intake more
difficult to measure (Arthur and Herd 2008).
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Feed Efficiency Measurements

Many ways of measuring feed efficiency for growing
cattle are utilized. The most common method is using
gross efficiency or a feed conversion ratio (FCR). This is
defined as the ratio between gain and feed inputs and

is commonly expressed as Gain to Feed (G:F), (Archer

et al., 1999). Brelin and Brannang (1982) showed strong
correlations (-0.61 to -0.95) between an animal’s growth
rate and FCR. A newer form of expressing feed efficiency
is residual average daily gain (RADG). The American Angus
Association (AAA) developed this tool and created an
expected progeny difference (EPD). The AAA states that
the quickest way, other than doing a feed test, to find out
whether RADG is a comprehensive genetic evaluation is
to include a vast array of genetic evaluations for several
trait markers. Some of these traits include weaning
weight, post weaning gain, subcutaneous fat thickness,
calf DMI, and DMI genomic values (www.angus.org).
These genetic values are coupled with animal ADG and fat
which are the predictors of an animal’s RADG potential.

A regression equation is used to determine the animals
predicted ADG which is subtracted from the actual ADG
resulting in RADG (www.angus.org). When analyzing the
RADG data, it is important to realize that a positive or high
value is desired because greater gain is achieved (www.
iowabeefcenter.com). RADG is moderately heritable (0.31
to 0.41), so it can be effective in improving efficiency of
feedlot cattle. RADG and FCR both work well for feedlot
animals, but they are problematic for cow-calf producers
because selection for these measures yield bigger, heavier
cows with potentially higher nutrient requirements. In
fact, the AAA indicates that “RADG is not a cow efficiency
tool” (www.angus.org).

Another way of measuring feed efficiency is residual feed
intake (RFI). RFlis measured by subtracting an animal'’s
actual intake from a predicted intake. The predicted
intake is determined by using a regression equation that
accounts for animal weight and body composition (Archer
et al. 1999). Therefore, RFI allows selection for efficiency
independent of animal size. Koch et al. (1963) first
proposed the idea of RFI in beef cattle by suggesting that

14

the feed intake could be adjusted for weight gain and body
weight. It can then separate feed intake into two parts:
the feed intake expected for the given level of production
and a residual portion. The animal’s expected or predicted
intake is found by using feeding standards (NRC, 1996)

or formulating a regression equation using the animal’s
actual data from a feeding period (Arthur et al. 2001).

The residual portion measures how much animals differ
from their expected intake. Therefore, the more efficient
animals in terms of RF| have negative values. Unlike
other forms of measuring feed efficiency, RFI allows for
measurement without being correlated to any phenotypic
trait that is used in its estimations (Basarab et al. 2003).

The testing phase for RFI requires measuring DMI and
growth over a period of time. One of the most important
things of this testing phase is to control as many factors as
possible such as; age, sex, diet composition, and testing
procedures (Arthur and Herd 2008). The fact that individual
intake and performance must be measured to calculate
RFI makes it very expensive to test for. This serves to be
one of the major limitations in successful implementation
of RFl into all facets of beef cattle industry.

Byerly (1941) was one of the first to acknowledge that
individuals of the same body weight have vastly different
feed requirements for the same amount of production.
Many biological factors are shown to have an effect on
the variation that exists in beef cattle feed efficiency.
Richardson and Herd (2004) listed and gave the amount of
variation explained by the different factors.

Research shows that RFI as well as FCR are moderately
heritable across a multitude of breeds of beef cattle (Herd
and Bishop 2000, Arthur et al. 2001, Robinson and Oddy
2004, Nkrumah et al. 2007). They showed that RFl is
correlated to the animals FCR (0.45 — 0.85). As a result,
selection for RFI will also result in an improvement in FCR.
However, unlike the FCR, RFI can be selected for without
having an effect on animal growth. Genetic correlations
to animal growth traits have been shown to be close to
zero and no phenotypic correlations have been reported
when correlating RFI to ADG and metabolic weight. Itis
correlated genetically and phenotypically with DMI (0.43 —
0.73) with low RFI cattle consuming less feed.

Measuring feed efficiency in terms of RFI| has the potential
to play a major role in feeding cattle in the future and today's
industry. RFl is a heritable trait and this heritability has

been shown to be effective in the feedyard. Both heifers
and steers, sired by either “good” RFI sires that possess

a low RFl value, or “bad” RFI sires that possess a high RFI
value have been evaluated at the University of lllinois. The
preliminary data show that progeny sired by the “good” RFI
sires have a more desirable RFI value and are 5% more
efficient independent of size or growth rate (Retallick et al.
unpublished). This further illustrates the heritability of RFI
and its ability to improve efficiency in the feedyard.



Simple linear phenotypic correlations among variables (Retallick et al., 2013).

ADG, kg/d
DM, kg/d

REA, cm2

HCW, kg

ADG

1

DMI

0.54*
1

REA

0.23*
0.15%
1

HCW

0.54*

0.57*

0.48*
1
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MsS
Yield Grade
F:G
RFI
RG
RIG

**P<0.05

When considering the beef cow, optimum forage
utilization is especially important because of the positive
relationship between meeting energy requirements for
maintenance and the genetic potential for growth or milk
production (Webster et al., 1977; Ferrel and Jenkens
1987). This challenges animals with a high genetic
potential for productivity putting them at a disadvantage
when the environment they occupy becomes nutritionally
or environmentally restrictive (NRC 1996). The environment
including the forage quality and/or quantity can become
unfavorable due to several conditions including: weather,
overstocking, or inadequate forage management. Beef
cows usually do not consume the amount of energy that
matches their requirements for maintenance, gestation or
milk production, so in an unfavorable environment energy
reserves within the cow are depleted (NRC 1996). This
condition continues until the forage source is replenished
causing energy status to improve allowing for production
to resume (NRC 1996).

The energy status of the cow is often measured by
condition or amount of fat cover on the animal. Cows

are often evaluated for this visually and assigned a body
condition score to represent the cow'’s current energy
status. Cows that are too fat or too thin are at risk for
metabolic problems and diseases, decreased milk yield,
low conception rates, and difficult calving (Ferguson and
Otto 1989). This makes management of energy reserves

a critical component to the economic success with beef
cows; however, this is challenging because forage quality
varies dramatically across the United States. The cow/calf
producer is encouraged to match the breed(s), growth and
milk production of their cows to the forage quality in order
to optimize production and profitability.

Marb g:::ide F:G RFI RG RIG
0.15* 0.35* -0.64* 0.00 0.67* 0.40*
0.27* 0.43* 0.26* 0.45* 0.00 -0.27*
0.00 -0.34* -0.7% -0.12*% 0.21* 0.20*
0.32* 0.51* -0.06 0.00 0.16* 0.09*
1 0.41* 0.06 0.03 -0.03*  -0.09*
1 -0.02 0.14* -0.08*  -0.13*
1 0.37* 0.71%  -0.64*
1 -0.42%  -0.84*
1 0.84*

When considering the measure of efficiency, animal
metabolism is determined to contribute most significantly
toward variation in feed efficiency. In fact, 37 percent of
feed efficiency differences have been equated to animal
metabolism and protein turnover alone (Richardson and
Herd 2004). Cow or cattle feed intake is an important
component of feed efficiency. Energy concentration of
the diet is highly related to feed intake because as the
diet becomes lower in energy, generally more fibrous
intake increases to meet energy demands. As the diet
increases in concentration or energy density, intake
decreases because the diet is more energy dense and
can meet the animal’s requirements with less intake. This
is based on the fact that consumption of less digestible,
low energy (often high fiber) diets is regulated by physical
factors such as rumen fill and digesta passage; whereas,
consumption of highly digestible, high-energy, (low-fiber,
high concentrate diets) is controlled by the animal’s
energy demands and by metabolic factors (NRC, 1996).
Preliminary data at the University of lllinois by Retallick
(unpublished) shows that replacement heifers fed a
forage diet for 70 d and then a grain diet for 70 d had RFls
which correlated at an rsquare of 0.35. Cattle receiving

a grain diet through the duration of the trial correlated

at 0.57 While the forage and grain RFls are significantly
correlated, diet type clearly has an effect on the correlation
strength. This is expected because some factors
influencing efficiency are common for both high grain and
high forage diets (i.e., metabolic factors), but as discussed
earlier the mechanisms of intake are quite different for
these two types of diets. You might expect that the
genetic control of intake for the two types of diets might
also be different. In two separate studies, rank correlations
between steer sire groups on a high concentrate diet and
their heifer contemporary sire groups on a high forage diet
were quite low (0.28). This further illustrates that the two
types of diets share some common efficiency factors, but

13
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they are not highly related, probably due to differences in
intake regulation. Recent unpublished data show that RFI
measured on forage or grain-based diets is the same.

Cow intake is additionally influenced by physiological
factors including body composition, age, gestation,
lactation, and size (weight and (or) frame size)(NRC

1996). Environmental factors also have an effect with
temperature, humidity, wind, precipitation, mud, and
season also causing fluctuation in feed intake (NRC 1996).
Management factors can also play a large role as they are
related to forage availability, forage processing, offering
additional feed additives (i.e., monensin), presence of
nutrient deficiencies (particularly protein), and ensiling
process of forages (NRC 1996). These factors should

be controlled in order to accurately evaluate animals for
efficiency. The NRC (1996) developed intake prediction
equations that account for these variables and prove to be
accurate for groups of cattle at similar physiological states.
These predictions, however, may not be as accurate for
individual animals.

The accuracy of these predictions was shown by Adcock
et al. (2011). When the NRC (1996) prediction model for
individual animal intake was utilized, the prediction was
poorly correlated (0.14) with actual individual intake.

When using the NRC (1996) model to predict the intake

of the group of cattle at each time period, predictions are
correlated well at 0.53. This clearly illustrates that the NRC
(1996) model is effective in predicting intake for groups of
cattle, but it is less effective for individual cattle.

Once cows mature they are no longer in a growing

state, therefore production and metabolism are the main
energy demanders. A cow's value is based upon her
ability to maximize production with minimal feed intake
explaining why cow economic efficiency is primarily
related to feed intake. Shuey et al. (1993) calculated
efficiency by measuring the feed intake of both the

cow and her offspring over an entire production cycle,
defined as the time from weaning of one calf to another.
Results suggested that fasting heat production, highly
related to the metabolizable energy of maintenance (r2 =
0.73), could be used as an indicator of fed maintenance
requirements (Shuey et al.1993). Similar results have
been found by Herd and Arthur, 2009, Webster et al.
1975, and Standing Committee on Agriculture 2000,
denoting variation in intake to maintenance requirements
in ruminant animals. When cow intake is increased this
causes an increase in visceral organ size, thus increasing
maintenance requirements. Since these organs serve as
biologically active tissues, an increase in size regulates
energy expenditures and metabolic rates which decrease
efficiency (Herd and Arthur 2009). When considering the
selection of animals on RFI, animals with lower RFIs have
decreased intakes, which have the potential to decrease
maintenance requirements in relation to high RFI cattle.
Duration of the meal and rate of intake are components of

16

intake which affect feed efficiency deeming them factors
to consider when determining economic profitability of
cattle (Adam et al. 1984). Selection of animals on RFI could
have a substantial impact in improving these components.
Richardson (2003) showed that high RFI cattle exhibited

a trend for an increase in number of meals compared to
low RFI cattle. Robinson and Oddy (2004) also showed
that high RFI cattle had an increase in meal numbers and
meal duration and that these are shown to be moderately
heritable traits in cattle.

RFI testing to date has mainly been conducted in the
feedlot animals which are harvested when they reach a
certain desired endpoint. Data regarding replacement
heifer RFl is limited especially describing the repeatability
of RFI once heifers are put into production. Adcock

et al. (2011) measured forage intake (in four stages of
production) for two groups of first calf heifers previously
tested for RFI on forage as growing heifers. Intake as
first calf heifers exhibited extreme variation between
individual animals. For example, two heifers with identical
intake predictions and requirements (based on size, milk
production, age, and stage of production), ate 13.7 kg/day
vs. 24.3 kg/day (2.2 or 3.9% of body weight) over four
time periods.

When predicting intake as cows with RFI, the most
important factor in estimating intake was RFI| value
measured as heifers (Adcock 2011). It was even more
important than physiological measures like weight and
milk production. For every 1 kg difference in RFl as
growing heifers, there is a 1.2 kg/day difference in feed
intake during lactation as first calf heifers and 1.4 kg/day
difference as dry heifers after they had raised their first
calf. There were no correlations between RFI and intake,
indicating that RFI can be used to select cows that eat
less independent of other factors like cow size and milk
production. Cassidy et al. (2013) found that good RFI cows
ate 4 kg less than bad RFI cows on both good and poor
quality forage. Hafla et al. (2013) also observed that heifer
post-weaning RFI but not RG were positively correlated
with cow forage intake (r = .38). They observed a 16%
reduction in forage intake for good RFI cows compared to
poor RFI cows.

Meyer et al. (2008) conducted a study using two replicated
(n = 7/replicate) low and high RFI classified cows in an 84 d
grazing study. Intake was measured by grazing enclosures,
weekly rising plate meter readings, and forage harvests
every 21 days. There was no difference in BW change or
BCS change between the two groups, however the low
RFI cows had a 21 percent decrease in DMI compared to
high RFI cows (Meyer et al. 2008). Recently, we measured
forage intake on cows that have survived under Arizona
range conditions at the UA V-V ranch. We found that the



average RFI for the cows was -1.5 Ib (good), that 74% of
the surviving cows had a negative (good) RFI, and had
better condition (only 18% of the cows were less than
BCS 5 while in the high RFI cows it was 50% less than
BCS b). There was no relationship of RFI to body weight.
The low RFI cows consumed hay at 1.9% of BW while the
high RFI cows consumed hay at 2.4% of BW. Thisis a
field observation of only 40 cows, but it suggests that RFI
may be useful in selecting cows that survive under arid
range conditions.

There are two important benefits to utilizing RFIl in a cow
herd. First, economic benefits since cattle have decreased
DMI on the same overall performance making them more
profitable due to lower input costs particularly when
harvested forages are being fed. In a grazing situation,
stocking rates can be increased or more forage will be left
which can improve range condition.

The second is an environmental impact. Reduction of
methane production due to less forage consumption can
affect the environment. Methane is the major gas emitted
by ruminants as a by-product of enteric fermentation.
Livestock produce methane as well as nitrous oxide which
have 21 and 310 times greater global warming potential

36" ANNUAL RANGE LIVESTOCK WORKSHOP & TOUR

than carbon dioxide (AGO, 2001). Methane, along with
nitrous oxide, can be produced from manure given certain
types of management schemes (AGO, 2001). Agriculture
does in fact account for some percentage of greenhouse
emissions throughout the world. Livestock production is
reported to be responsible for 18 percent of the worldwide
greenhouse gas emissions (Steinfeld et al., 2006). This
estimate encompasses not only the actual production

of enteric fermentation by-products from the animal but
also fuel emissions and plant emissions associated with
livestock production.

Relating RFI to methane production, Angus steers (n =
76) from lines selected for either low or high RFI have a
significant relationship to methane production (P = 0.01)
with low RFI steers producing less methane (Hegarty et
al. 2007). Nkrumah et al. (2006) revealed that crossbred
steers (n = 27) have a significant correlation of 0.44 (P

< 0.05) when considering individual RFl and methane
production. These differences in methane production
accounted for low RFI animals having 16,100 less L per
year of methane emissions than the high RFI steers
(Nkrumah et al. 2006). In conclusion, RFI could serve as
not only a feed efficiency measure but as a tool to help
lower the greenhouse gas emissions from ruminants.
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Livestock Services Field Staff

Livestock Services
Statutory Obligations

* Livestock definition — cattle, equine,

sheep, goats, and swine (except feral pigs)

* Stray, theft, ownership dispute, and
welfare/neglect cases

* Required to inspect livestock (except
equines) within 48 hours for health,

marks, and brands before they are
slaughtered, sold, purchased, driven,
transported, shipped, or conveyed

* Exception: Self-Inspection Program

Self-Inspection Program (for AZ only)

* Includes cattle, sheep, and goats

* Branded range and feedlot cattle, unbranded
dairy cattle, and sheep/goats can move to

auction, inspected slaughterhouse, feedlot,
arena, and pasture-to-pasture within own
ranch

» Can be used for change of ownership, except
for branded cattle =

= Can't be used for custom slaughter

Inspection Fee Structure

Livestock Inepections

« $10/call + $0.25/head for cattle or $0.05/head
for sheep

* (Can't charge for goats, pigs, or custom
slaughter

* Horses are exempt
Self-Inspections

= $0.20/head for beef cattle, feedlots, and dairies

« Can’t charge for sheep and goats

* Pigs aren’t included in self-inspection

AZ Import Requirements

+  Bquine — health certificate (negative Coggins-good for

12 months)

*  Goats/Sheep — health certificate (no bluetongue or
scrapie, negative Brucella Ovis for rams 6+ months),

entry permit #, premise [D

*  Swine — health certificate (no peeudo-rabies vaccine or

fed raw garbage), entry permit #, premise 1D

*  Dairy cattle - health certificate (negative TB for 2+
months and negative brucellosis for 15+ months),

entry permit #, individual ID, OCV

+  Beef cattle — health certificate, entry permit #,

individual ID, other specifications depending on age
and sex
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Livestock Theft Investigations

During CY 2013, the department investigated the
following theft cases:

Cattle —13
Equine - 13
Goats — 2
Sheep—2

Swine-0

Livestock Theft

+ Crime of opportunity
* People think they can get away with it
* The animals are usually unbranded
+ Planned crime
* Get to know a person’s habits
* May work or have worked for the producer
* May be a relative or someone close

* May take documents — bills of sale, brand
inspections, auction receipts, health certificates,
breed registration papers, etc.

+ Frauds and scams

Livestock Theft Prevention

* Brand your livestock, which is proof
of ownership

* Document everything

* Some of you may think that getting a
brand inspection OR completing a self-
inspection is a waste of your time and
money. IT IS NOT. Itis the paper trail
that is needed when an officer is putting
together a case. They become the

building blocks of “traceability.” 1

Livestock Theft Scenario #1

A rancher bought heifers from 2 different out-of-state ranches, and both
tilel Bk they were wnable b get s hold of o brod iespetor or
veterinarian for a health cortificate, Both gave the buyer a bill of sale.
Ome of the sellers gave the buyer an older brand inspection and health
vortificate From when he orginally bought the heifors,

The rancher brought them to his ranch in Arizans, put bis brand on them,
and had them bange vaccizated. Two weeks lager the rancher had o
Boalth imspoction dene on them e he eould send thom w anather stats to
be pastured, The rancher then ealls Arizona for 8 brand inspest

Wil imspocting the caiile, the Livestock (Hfoor saw the prior ownoerds
brands on the heifers. The officer wanted to know where the heifers had
come from and psked te see the brand inspestion, health inspection, and
dore the bills of sals,

Tha rancher brought ot the prpers given to him by the sollor, The officer
saw that the brand inspection and health certificate were in someone

elsn's namae so he told the vanchor that he ran out of inepe
and would come back the rext alterncon. The offices checks
state the hetfers enme from and learned some were reported stolen
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Livestock Theft Scenario #1
Outcome

+  Ome seller was the sctual owner of & heifers. bat hoe didn't think it was

importnnt ta get o brand inspection or health inspection. [¢s 0 erime net
to have the required paperwork.

T other seller was n farmer employes of the ather eancher. He knew the

ronatine of the mpcher amd stole the brand and Tealth bspecton papers.
This former emplayves bad a eriminal record and had vsed 3 different
alinses.

* Take proper care of inspection paperwork and limit access to them

They ure “indicin of swnership” - treat them like you would a desd or
title to o vehicle.

+ Dhonot accepr delivery of eatsle without a valid and current brand

imepctaon and lealth cortifieats — it is for YOUR OWN
PR{FTE N

When hranding purchased cattle, DO NOT remore the car tags af the

farmer wwner to replic m with yours, [ those tage are “OHTicin ]
ID" tags, they are to remain with the cow for their entire Life.

14

Livestock Theft Scenario #2

A vancher saw & pickup and trailer that he did not recomnize on his
range a0 he called and told his inspector who happened to make a

note of the date and time, The ranchor also roported it was
atrange that he found 6 pairs of cattle trapped on m water lot, but
blamed it on those “stupid hunters.” The rancher also tald the
inspector that he had seen and talked to a BLM employee that

smme duy,

Sometime later, another rancher callad the inapector to say it

looked like someone had loaded some cattle out of & corral he
shares with a neighbor, The inspector went to investigate, and he
coild see where a tratler had been backed uyp to the chute. The
ground had been wat when the truck and trailer had been there,

About g month later, the first rancher moved his cattle and was
shart 6 piirs.

The inspector started looking into it and decided that all the
information above was connected. He suspected the cattle were

stoken und had soveral leads to follow-up, i

Other Livestock Theft Scenarios

“Blewpers’ — Usually invelves "sbsentes owners™ and calves that are NOT

branded but are ear markedtagged. Owner sees the taglearmark snd
believes the animal is branded, When owner is “ahsent,” the suspect
brands animal with their brand wod may or may ot change tagicarmorh
— e paature eattle, employess, or family membars

Agrintiment — Missing livestock as 8 result of placing anbmals in can amd
custedy of another person's pasture amdlor focdlot. Liveetock may bo re-
branded by the feedbot, placed with othor eattle, or pastured at other

locations. Tn Arzeni, Feedlat cotthe are nol requined Lo be inspected by
field staff before being shipped from the facility.

Paper fraud - Use of brand inspections, health cortificates , pasture
agreemerits, o leases to "elaim” ownership, SECURE YOUR

PAPERWORK,

Unautharized sgnatures - Usially an beand inspections or bills of sale for
corporation or 1rwst owred brands. COMMUNICATE with your inspector

an wha is suthorized o sign fr cattle de.g. smployess andir lamily
members).

Livestock Auction Theft Scenarios

Bidder and seller working together — bidder bids up price, seller
gets check from auction and cashes it ASAP, bidder doesn't pay

Migpute of swnership — horaes stolen from awetion penz, now under

lock and key at auetion pens or kept at different location

*  Stolen horses sold at auction — sellers have to sign afidavic or
hava kill of aale because hauling carda no longer required,

voluntary hauling snrds ave oneourngod

* Inspections need to occur before the auction and not at the anction

Problems with sellers not having requined paporwork

*  Won'taccept fresh brands unless calves are motherved up or prior
approval frem inspector

Livestock Theft Prevention

L)

Be mare ohasrvant when you are out in your pasture and around avess where

anitnale can T trapped,

&

Look ot other peckuns and treeilors o or near your proporty. 17 you den't
rocognize them or somethimg doesn't seem vight, mako & note of the dote, time,
and ther deseription.

+

Count your oows whan you move pesbires and keep a record

¥

Make a note of wenthor eonditions {e.g, pain. srow,

Kooy your notes {notebook. tally beok, ote) where yau con easily find them.

Wary paur nvuiine. [F ih
foedd, 50 do the “had gu

cows Knsaw whit (5 e guing fo throw some
" G ovat em baeschnck - go look a1 your property and

animale
+ Wator lats, crclusures, and covrals should ahways have two ontryiexic peints s
aninals can't bo trappad by elasing oo gate.

Romave or lnck back gates on erclisurss s only you ean use them (o trap the
amimale

1B
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Livestock Theft Prevention

* Iiveu find aninale veapped on water, and you did not cause thar o
hnppen, thon be very suspicions - KNOWN taetie for theft from range,

« Remowe tracks fo.g. wehacle, people, and animal) f
unleading areas when you ava done warking o i
else b5 using that Fuc
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plaen to secure paperwork.

o Brand your animoabe s moon we practicable,

* Dont sssume aything. 17 it ssems suspicious, neport it as soon s
passible. Semething that happered six months sgo is harder to deal with
thian somathing that happensd within the Tast day o so

+ Federal o
foddeal crim

ciess investigate ‘Tederal erimes.” Livestock thefl i= not a

= Rugort suspickine actvity andioe missing anlmals . SHERIFES
OFFICE ardfor DEPARTMENT OF AGRICULTURE - AZ or UT,

36" ANNUAL RANGE LIVESTOCK WORKSHOP & TOUR

Livestock Health

= get a health certificate (Certificate of Vet
Inzpection — OV when you import andior expart livestock,

IF you have a transit herd (winter in one state and summer
in another state), you still need to comply with the
requirements of both states.

Disense can cause a huge expense and loas.

Someone who illegally brings livestock into the state conld
be bringing a disease to their (and your) herd, range, or
neighborhood. DON'T TURN A BLIND EYE - IT COULD
HURT YOUR POCKET BOOK!

O officers and inspectors can't be every where so if you zes
eomething, eall us 50 we can investigate,

20

Animal Disease Traceability
(ADT) - Federal Rule

USDA’s rule for improving the traceability of U.S. livestock
moving interstate became effective March 11, 2013

Includes catthe, binon, sheep. goats, swine. equine, coptive cervids, &
pouliry

Animals moving inke
accompanied by a OV

ate have to be officially TFed and
i other movement document

Exgeptions tribal land with its own tracesbility systom, direcs

LA to & custom slaughter facility, chicks moved from a
v el Lo cavtibe weder 18 monthe of age (enlees Uhey e
for shows, oxhibitions, rodoas, or omal

events)

All animals (unloss otherwise specifically provided ford
transported or moved into AZ must be aceompanicd by a
VI

Aldways checl with the other state for their import! export
requirements 21

ADT (continued)

Producers may apply official ID to their own animals

Muotal gar tapy are available at authorized tag
dastributors in AZ

4 guthorized tagging sites in AZ - Arlington Cattle
Co., Marana Stockyards, Westlake Cattle Growers,
and JBS Five Rivers

Commuter herd agreement — for cattle moving across
state lines between 2 premises under retained
ownership for grazing purposes

«  Forupto | year, can be renewed annually
Has to be approved by both shipping and receiving state
health officials
*  AF requires an A¥ registered brand te roam the range
22

AZ Contact Information
Leatta McLaughlin: 602-542-7186
Imclaughlin@azda.gov

State Veterinarian’s Office: 602-542-4293
chilgen@azda.gov

Dispatch: 602-542-0799, 1-800-294-0305 x3

Self-Inspection: 602-542-6407
selfinspection@azda.gov

Horse Hauling Permit: 602-542-6406
Brands: 602-542-3578

23
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Livestock Inspection Bureau

Utah Department of

Agriculture

and Food

24

Daily Objectives - Inspectors

Verify proper ownership of livestock before they
are sold, shipped out of state, or sent to

slaughter.
Verify proper ownership of horses, mules, and

donkeys before they are sold or shipped out of
state.

Respond to reports of lost, found, or stolen
livestock.

25

Importance of Brand Inspector Responsibilities

Brand Inspection Program is designed to deny a
market to potential thieves & to detect the

true owners of livestock.
Proper application of responsibilities allows the

livestock identification program to achieve and
maintain a high degree of integrity.

26

Brand Laws

Utah Livestock Brand and Antitheft Act 4-24

Definitions

Brand Registration
Open Range vs. Enclosed Livestock

Change of Ownership
Transportation of Livestock

Hides & Pelts
Livestock Markets

Unlawful Acts

Brand Inspector Powers
27

Laws - Brand Registration

All Brands & earmarks used to show ownership
must be registered with UDAF. Registration

will be recorded in a central registry & shall
show: name & address of owner; diagram of
brand/mark; location of mark on livestock;

date the brand was registered.

Expire every 5 years ( 2005, 2010, 2015)

28
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Laws - Open range vs. Enclosed livestock

No livestock, except goats, and unweaned calves
or colts, shall forage on open range w/o a
recorded brand or mark.

Livestock enclosed in pastures, paddocks, corrals,
pens, etc. are not required to be branded.

29
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Laws - Change of Ownership

The ownership of cattle, horses, or mules shall
not be transferred through sale, trade, barter,
or otherwise without a brand inspection.

Brand inspections shall be conducted in daylight
hours. If livestock bear a brand different than
that of the owner or has no brands the brand
inspector will need evidence of ownership
before issuing a BIC.

Laws - Change of Ownership cont.

All cattle, upon transfer of ownership, shall be
rebranded within 30 days of transfer.

Exceptions: unweaned calves, registered/certified cattle,
youth project calves, dairy cattle held on farms

A brand inspection must be conducted on all
cattle, horses, mules, before slaughter, unless
the livestock carcass is for the owners own use.

Laws — Transportation of Livestock

Cattle, horses, & mules may not be transported
out of state until they have been inspected &
issued a BIC.

Sheep, cattle, horses, & mules may not be
transported w/in the state w/o a BIC or other
proof of ownership in the transporters
possession.

Laws - Transportation

If transporting livestock for another person, must
have a transit permit signed by the livestock
owner.

The permit must show:
Name of transporter
Date of transportation
Place of origin
Destination
Date of issuance, &
# of livestock being transported

23
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Laws — Unlawful Acts

It is unlawful to:

Permit any unbranded or unmarked cattle, sheep, horses, or
mules, except unweaned calves or colts to forage on open
range

Use an unrecorded brand or mark on livestock

Obliterate, change, or remove a recorded brand or mark

Destroy, mutilate, or conceal any hide with intent to remove
evidence of ownership

Use any vehicle for the transportation of stolen livestock or
carcasses

34

The Relevant Utah Laws

76-6-412 (b) Theft of Livestock - 3" Degree Felony

4-24-15 Ship livestock out of state w/o brand
inspection (horses, cattle, elk, mules)

4-24-17 Transporting livestock w/o proof of
ownership (except hogs)

72-9-502 Failure to Stop at a Port of Entry — Class A
Misdemeanor

4-31-9 R52-1-4 Livestock entry into the state w/o
health certificate (all animals)

35

UT Contact Information

State Veterinarian’s Office: 801-538-7162
bking@utah.gov

Cody James: 801-538-7166 codyjames@utah.gov
Brand Recorder: 801-538-7137 brands@utah.gov

36
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Ed Bundy, AZ Strip Rancher

The Ed and Connie Bundy Ranch History

My Grandfather, Abraham Bundy, brought his family from Nebraska in the late 1800s to Utah. He then went to Mexico
where my Father, Chester Bundy, was born the very night they got there. They then moved to Beaver Dam, Arizona.

Abraham had a job hauling ore with his team and wagon from Grand Gulch Mine to Moapa, Nevada, to the railroad. It
was so hard on horses that one day he sent his boys east from the mine to see what was there. They told grandpa there
was lots of grass and it looked very good, so they eventually went there and homestead what is known as Bundyville. My
father and his brothers homesteaded land also. All of my siblings but one were born at Mt. Trumbull and went to grade
school there. We have kept the ranch operating with a very few head of cattle. Thanks to my wife, Connie, sons, Weston
and Waylon, and daughter, Kayla, for their help in continuing this tradition. This is a way of life for us, as we have had to
hold down other jobs to maintain our tradition and heritage.

PRESENTATION NOTES

Ed Bundy Ranch

Ed Bundy
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Summer Pastures

* Turn out May 15
*+ 5 Pastures (private)

— Airport, Dike, Vicks, lverson and Woods Pasture
* Rotate between the 5 pastures

Winter Pastures

* Mule Canyon
- 90 head permit, but only run 60 head

* Turn out Nov 1%
* Stay until May 15" = =

Winter Mineral Supplementation

I've tried a lot:
— Compressed mineral block 13% protien

— Molasses mix/Chrystalix
— Vitalix

* Need better research on protein supplements
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Operation changes

* Changed from running straight Herfords to
running Limousine

— Limousine’s have better feet and legs
* Used to keep the bulls in with the cows year
around. Now we have a bull turn in date.

Water Development

* My father utilized water from lots of created
slick rock pockets

* |In 1939, he built one of the first slick rock
water catchments

* |n 1985, installed holding tanks for more
capacity

Beef Cattle Management

Calve in April/May (spring green up)

Put bulls in on May 15t when moving the
cows

Brand 1t of June

— 7-way/pnemonia

Wean in late October

— Fall check up, pregnancy test, and de-worm
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Marketing Livestock

* Historically, there were lots of small order
buyers

* Hauled to the Cedar Livestock Market
« Still trying to develop a market for small order

buyers

Future

* Generational transfer

—You can't keep splitting up the ranch

30
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Charles E. Kay, Utah State University, Department of Political Science, Logan, UT 84322-0725, USA

It is now widely acknowledged that frequent, low-intensity
fires once structured many plant communities. Despite

an abundance of ethnographic evidence, however, as well
as a growing body of ecological data, many professionals
still tend to minimize the importance of aboriginal burning
compared to that of lightning-caused fires. Based on fire
occurrence data (1970-2002) provided by the National
Interagency Fire Center, | calculated the number of
lightning fires/million acres (400,000 ha) per year for every
national forest in the United States. Those values range
from a low of <1 lightning-caused fire/400,000 ha per year
for eastern deciduous forests, to a high of 158 lightning-
caused fires/400,000 ha per year in western pine forests.
Those data can then be compared with potential aboriginal
ignition rates based on estimates of native populations
and the number of fires set by each individual per year.
Using the lowest published estimate of native people in
the United States and Canada prior to European influences
(2 million) and assuming that each individual started only

1 fire per year—potential aboriginal ignition rates were
2.7-350 times greater than current lightning ignition rates.
Using more realistic estimates of native populations, as
well as the number of fires each person started per year,
potential aboriginal ignition rates were 270-35,000 times
greater than known lightning ignition rates. Thus, lightning-
caused fires may have been largely irrelevant for at least
the last 10,000 y. Instead, the dominant ecological force
likely has been aboriginal burning.

Keywords: aboriginal burning, Indian burning, lightning-
caused fires, lightning-fire ignition rates, potential
aboriginal ignition rates.

Citation: Kay, C.E. 2007 Are lightning fires unnatural?
A comparison of aboriginal and lightning ignition rates
in the United States. Pages 16-28 in R.E. Masters and
K.E.M. Galley (eds.). Proceedings of the 23rd Tall Timbers
Fire Ecology Conference: Fire in Grassland and Shrubland
Ecosystems. Tall Timbers Research Station, Tallahassee, FL.

It is now widely acknowledged that frequent, low-intensity
fires once structured many plant communities in the
United States. Anderson (2005), Stewart (1956, 1963,
2002), Zybach (2003), Lewis (1973, 1977 1985), Pyne
(1982, 1993, 1994, 1995), and others (Blackburn and
Anderson 1993, Kay and Simmons 2002, Carloni 2005,
Gassaway 2005) contend that, historically, most fires
were set by native people to manage their environment.
Vale (2002), Baker (2002), and their colleagues (Houston
1973, Loope and Gruell 1973), however, maintain that

the case for aboriginal burning has been overstated and
that most fires, historically, were started by lightning.
According to Baker (2002:41-42), “Ignitions by Indians
were . . . probably numerically insignificant relative to
lightning ignitions . . . [and] Indians were a small part of

a large Rocky Mountain wilderness, with a fire regime

.. . essentially free of human influence for millennia.”
However, neither Vale (2002) nor Baker (2002) presented
data on actual lightning ignition rates nor compared known
lightning ignition rates with potential aboriginal ignition
rates. In this paper, | present data on lightning-fire ignition
rates for every national forest in the contiguous United
States and then compare those figures with potential
aboriginal ignition rates based on hypothetical estimates of
native populations and the number of fires accidentally and
purposefully set by each individual per year.

The National Interagency Fire Center in Boise, Idaho,
provided data on the number of known lightning-caused
fires that occurred on individual national forests from
1970 to 2002. Based on the area of each forest, | then
calculated lightning-fire ignition rates/ million acres
(400,000 ha) per year (Table 1). Those data range from a
low of <1 fire/400,000 ha per year to 158 fires/400,000
ha per year on the Plumas National Forest in California.
Ponderosa pine (Pinus ponderosa)-dominated forests

31



56" ANNUAL RANGE LIVESTOCK WORKSHOP & TOUR

Table 1. Lightning-fire ignition rates on national forest lands in the United States. Fire occurrence data (1970-2002) provided by the
National Interagency Fire Center, Boise, ID.

Number of Number of
National forest firgg/r:ltg (I)n(?o 0 National forest fi r!g/Tg (I)n(?o 0
ha per year ha per year
Western United States Caribou 14
Arizona Challis 16
Apache-Sitgreaves 81 Clearwater 70
Coconino 150 Nez Perce 65
Coronado 49 Panhandle 27
Kaibab 97 Payette 49
Prescott 43 Salmon 31
Tonto 61 Sawtooth 12
California Targhee 12
Angeles 26 Montana
Cleveland 17 Beaverhead 38
Eldorado 49 Bitterroot 65
Inyo 31 Custer 46
Klamath 64 Deerlodge 13
Lassen 52 Flathead 16
Los Padres 8 Gallatin 8
Mendocino 23 Helena 21
Modoc 51 Kootenai 89
Plumas 158 Lewis and Clark 9
San Bernardino 121 Lolo 45
Sequoia 75 Nebraska
Shasta-Trinity 38 Nebraska 73
Sierra 65 Nevada
Six Rivers 18 Humboldt 7
Stanislaus 57 Toiyabe .5)
Tahoe 56 New Mexico
Colorado Carson 22
Arapaho-Roosevelt 12 Cibola 38
Grand Mesa-Uncompahgre—Gunnison 8 Gila 105
Pike—San Isabel 25 Lincoln 65
Rio Grande 5 Santa Fe 55
Routt 7 Oregon
San Juan 32 Deschutes 54
White River 7 Fremont 43
Idaho Malheur 83
Boise 47 Mount Hood 20
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National forest

Ochoco

Rogue River

Siskiyou

Siuslaw

Umpqua

Wallowa-\Whitman

Willamette

Winema

Umatilla
South Dakota

Black Hills
Utah

Ashley

Dixie

Fishlake

Manti-La Sal

Uinta

Wasatch-Cache
Washington

Gifford Pinchot

Mount Baker-Snoqualmie

Okanogan

Olympic

Wenatchee
Wyoming

Bighorn

Bridger-Teton

Medicine Bow

Shoshone
Eastern United States
Alabama

All national forests
Arkansas

Ouachita

Ozark-St. Francis
Florida

All national forests
Georgia

Chattahoochee—-Oconee

Number of
lightning
fires/400,000
ha per year

7%
68
14
1
59
50
43
45
59

64

22

34

28

33

16

10

14

85

27

"
18

51
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Number of
National forest fi rle;g/Tg (I)r,]go 0
ha per year
lllinois
Shawnee 0.3
Kentucky
Daniel Boone 1
Louisiana
Kisatchie 2
Michigan
Hiawatha 1
Huron-Manistee 1
Ottawa 1
Minnesota
Chippewa 1
Superior 6
Mississippi
All national forests 1
Missouri
Mark Twain 1
New Hampshire
White Mountain 1
North Carolina
All national forests 2
Ohio-Indiana
Wayne—Hoosier 0.1
Pennsylvania
Allegheny 0.1
South Carolina
Sumter—Francis Marion 3
Tennessee
Cherokee 4
Texas
All national forests 3
Vermont
Green Mountain 0.3
Virginia
George Washington—-Jefferson 2
West Virginia
Monongahela 0.4
Wisconsin
Chequamegon 1
Nicolet 1
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in Arizona and New Mexico also have high lightning-fire
ignition rates but, surprisingly, most national forests have
relatively low lightning-fire ignition rates—this is especially
true of national forests in the East (Figures 1, 2). Even

the majority of western national forests, though, have
relatively low lightning ignition rates (Figures 1, 2). Several
national forests in Montana, VWyoming, and Colorado have
<10 lightning-caused fires/400,000 ha per year (Table 1).
National forests also have higher lightning-fire ignition
rates than surrounding, lower-elevation, Bureau of Land
Management (BLM), state, and private land (Barrows
1978). When those data are included, the mean lightning-
fire ignition rate on all lands in the western United States
is approximately 19 fires/400,000 ha per year (Table 2).

These data then do not support the idea that the United
States, or even the West, is awash in lightning-started
fires. Popular misconceptions regarding the frequency of
lightning fires may be due to media coverage during recent
extreme fire seasons, as well as the fact that many fire-
history studies have been done on the few national forests
in California, Arizona, and New Mexico that have relatively
high lightning-fire ignition rates.

Any estimate of aboriginal ignition rates must consider at
least three factors—the number of landscape fires started
inadvertently per person per year, the number of fires
purposefully set per person per year, and the number of
people. Unfortunately, how many people there were in

the Americas prior to Columbus’ landfall is not a settled
issue. In fact, the entire subject is exceedingly contentious
and highly charged, as it impinges directly on various
national creation beliefs, charges of genocide by remaining
indigenous inhabitants, and core environmental values,
such as the idea of wilderness (Stannard 1992, 1998;
Loewen 1995; Churchill 1997; Kay and Simmons 2002;
Vale 2002; Mann 2005). Then, too, there is the problem
that European-introduced diseases, such as smallpox,
decimated native populations well in advance of actual
European contact.

Smallpox, to which Native Americans had no acquired

or genetic immunity, entered the Americas around 1520
and, according to Dobyns (1983), native people attempting
to escape Spanish domination in Cuba fled to Florida in
ocean-going canoes and brought smallpox to the mainland.
Dobyns postulated that at least three major pandemics
swept North America and reduced aboriginal populations
by 90% or more before the Pilgrims arrived at Plymouth
Rock. Needless to say, Dobyns’ hypothesis has caused a
great deal of debate, but recent archaeological work by
Ramenofsky (1987), Campbell (1990), and Kornfield (1994)
has documented a major aboriginal population collapse

in the northern Rockies and on the northern Great Plains
ca. 15650—250 y before explorers like Lewis and Clark
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(1804-1806) set foot in the West. Thus, we are left with

a range of estimates—from a low of only a few million
aboriginal inhabitants to a high of 200-300 million in the
Americas ca. 1491 (Mann 2005). The only certainty is that
Europeans have consistently underestimated the antiquity
of aboriginal occupation, as well as the political and
technical sophistication of America’s original inhabitants
(Mann 2005).

To be conservative in my evaluation of potential aboriginal
ignition rates, | started with the lowest, published and
commonly accepted estimate that | could find, namely 2
million native people in the continental United States and
Canada ca. 1491 (Mann 2005). As there are approximately
1.5 billion ha north of Mexico, this yields a density
estimate of 428 people/400,000 ha. Assuming there
were only 500,000 natives in that area, as Alroy (2001)
calculated for the end of the Pleistocene, then the density
estimate is 107 people/ 400,000 ha. Both seemingly
insignificant figures.

Escaped Campfires—Inadvertent

Landscape Burning

Another thing that can be stated with certainty is

that no one has ever found a Smokey Bear poster in

an archaeological site anywhere in North or South
America. In fact, no evidence exists that native people
ever purposefully extinguished their heating or cooking
fires. Most likely, they simply walked away and left their
campfires burning.

In a very extensive search of the literature, | discovered
almost no reference that natives anywhere carefully
extinguished fires. . . . Everywhere that man traveled,
he made campfires and left them to ignite any and all
vegetation in the vicinity [Stewart 1956:118].

If native people routinely used water or soil to put out
campfires, we would expect to find large pieces of
charcoal in archaeologically recovered fire pits, but charcoal
is rare or absent from such features—all that is commonly
found is white ash or exceedingly fine charcoal particles.
Wright (1984:20 -21), who conducted extensive
archaeological research in the Yellowstone ecosystem,
noted:

We have recorded nearly three dozen archeological sites
spanning about 4,000 years of occupation. Rock broken
from the heat of campfires is abundant, but charcoal is
virtually absent. Even though it requires only four grams
of charcoal for a C-14 analysis, on not one site has enough
been collected for a date. There is obvious evidence of
extensive cooking, so what has happened to the burned
wood? At Blacktail Butte the firepits were shallow and
the wind blows hard. No doubt much of the charcoal was
dispersed by the wind, quite probably as still burning
embers. The chance of accidental fires was quite high.
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Fig. 1. Lightning-fire ignition rates on national forests in the
contiguous United States (not including national grasslands). (a)
All national forests (not including Alaska). (b) National forests
west of the 100th Meridian (not including the Chugach and Ton-
gass national forests, Alaska).

The only cases in which large pieces of charcoal have
routinely been unearthed in archaeological settings are
where habitation structures were set on fire, and this is
usually interpreted as a sign of conflict or warfare (William

Hildebrandt, Far Western Anthropological Research Group,

personal communication).

Similarly, anthropologists who work with modern day
hunter—gatherers living in South America, Australia, and
Africa report that their subjects never extinguish heating
or cooking fires unless under duress by Europeans (Jim
O'Connell, University of Utah, personal communication;
William Preston, California Polytechnic State University,
personal communication; Richard Chacon, Winthrop
University, personal communication). Peter Fidler, who
traveled with a band of Piegan natives in what is today
central and southern Alberta during the winter of 1792—
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1793, reported how aboriginal attitudes toward fire differed
from those of Europeans:

2 Tents [of Piegan] joined us that was tenting 34 mile to
the Eastward of us. They did not put out their fire when
they left it, which spread amongst the dry grass and ran
with great velocity and burnt with very great fury, which
enlightened the night like day, and appeared awfully grand.
The wind being fresh drove it at a great distance in a little
while [Haig 1992:58].

This observation was recorded on 18 January, a time of
year when lightning-started fires are nonexistent on the
northern Great Plains (Higgins 1984).

So, to begin with a simple and conservative assumption
that there was only 1 escaped campfire/y per adult
aboriginal inhabitant, and using the previous estimate of
428 native people/400,000 ha, this produces an estimate
of 428 escaped fires/400,000 ha per year, which is 2.7
times the highest known lightning ignition rate in the
West or 350 times the lightning ignition rate for national
forests in the East (Table 1). If, on the other hand, we
assume there were 20 million native inhabitants, possibly
a more realistic figure (Dobyns 1983, Mann 2005), then
the estimated escaped-campfire ignition rate is 27 times
higher than the highest known lightning ignition rate and
3,500 times higher than the lightning ignition rate in much
of the eastern United States. If we assume 10 escaped
campfires/y per aboriginal inhabitant, instead of 1, then the
accidental ignition rate is 270 times the highest lightning
started rate and 35,000 times the lightning-fire ignition
rate in the East.

Unlike Europeans, aboriginal people without metal cutting
instruments, which included all the Americas before 1492,
tended to build relatively small cooking and warming
fires. First, it took work to collect the necessary firewood
and second, because large fires were more likely to be
detected by enemies. Thus, no more than 6-8 native
people usually sat around a single campfire (Binford

1978, Kelly 1995, Hill and Hurtado 1996). Assuming that 8
people shared a single campfire, that there were 2 million
aboriginal inhabitants north of Mexico, and that each group
of 8 lit only 1 campfire/d, this calculates out to 19,500
fires/ 400,000 ha per year—all of which were presumably
left burning. This is 124 times the highest known lightning
ignition rate (Table 1). However, it should be noted that
some large villages of native peoples did occur in the
East in the 1500s and were associated with extensive
agriculture, such as near present-day Tallahassee in North
Florida (Masters et al. 2003). This would likely decrease
the potential for escapes in our hypothetical example.

Baker (2002:41) dismissed aboriginal burning as a

significant ecological force, in part because he contended
that “only about 30,000" native people inhabited the
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Fig. 2. Lightning-fire ignition rates by area for national forests in

the contiguous United States (not including national grass- lands).

(a) All national forests. (b) National forests west of the 100th
Meridian (not including the Chugach and Tongass national
forests, Alaska).

northern Rockies. Baker did not define what he considered
the northern Rockies but if we assume this includes one-

half of Colorado, one-half of Montana, one-half of Wyoming,

and one-third each of Idaho and Utah, we have an area of
610,000 km2 (235,000 mi2) or 1 aboriginal inhabitant/19
km2 (7.3 mi2). Again, a seemingly insignificant figure. A
number, however, that translates to 212 people/400,000
ha. The mean lightning ignition rate for national forests in
the northern Rockies, though, is only 17.6 fires/400,000

ha per year (Table 1). Assuming only 1 escaped campfire/
aboriginal person per year, the accidental ignition rate is still
12 times the lightning ignition rate. Any other assumptions,
as to the number of escaped campfires, only put more fire
on the landscape. Thus, this hypothetical example does not
support Baker's (2002: 41) conclusions that aboriginal fires
were “insignificant” or that the Rockies were a wilderness
untouched by the hand of man.
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Similarly, Griffin (2002:81) suggested that there may

have been no more than 1 native person/23 km2 (8.9

mi2) in the Great Basin and therefore aboriginal burning
was unimportant compared to lightning-started fires.
Griffin's aboriginal population estimate translates to 176
people/400,000 ha. For comparison, national forests

in Nevada have a lightning ignition rate of only 17.8
fires/400,000 ha per year (Table 1). Using the conservative
assumption of 1 escaped campfire/ person per year, the
accidental aboriginal ignition rate was 10 times the known
lightning ignition rate. Thus, available data suggest that
accidentally started aboriginal fires were 1, 2, or 3 orders
of magnitude greater than known lightning ignition rates in
the United States—depending on location and vegetation
type (Fechner and Barrows 1976:19). For other reviews of
the methodology used by Vale (2002), Baker (2002), and
Griffin (2002), see LalLande (2003) and Pyne (2003). Finally,
despite an extremely successful antifire public relations
campaign, fire bans, and other measures, including closing
entire national forests during high fire danger, 49% of the
fires recorded in the National Forest System from 1940

to 2000 were caused by humans, not by lightning—and
those human-set fires accounted for 57% of the area
burned (Stephens 2005).

Purposeful Burning—Management-Set Fires
Although there is little doubt that Native Americans used
fire to purposefully modify their environment (Stewart
1963, 2002; Lewis 1973, 1977 1985; Anderson 2005),
ethnographers have failed to record the number of fires
set/person per year. The only data that | have been able to
locate on this subject come from Australia where, in a few
locations, aboriginal people still use fire to purposefully
modify the vegetation as their ancestors are thought to
have done for the last 45,000-50,000 y (Hallam 1975,
Lewis 1989, Flannery 1994, Fensham 1997 Russell-Smith
et al. 1997 Bowman 1998, Bowman et al. 2004, Vigilante
and Bowman 2004). In Australia, most of the aboriginal-set
management fires are started by men and each individual
sets 100 or more fires/y, mostly at the end of the wet
season and the beginning of the dry season—a time
when lightning-fires are rare to nonexistent. This creates a
vegetation mosaic that not only is more productive for the
indigenous inhabitants but which also prevents large-scale,
high-intensity, lightning-caused fires during the height of
the dry season. Aboriginal-managed areas have also been
shown to have higher plant and animal biodiversity than
adjacent national parks, where lightning-caused fires are
allowed to burn unchecked but where aboriginal burning is
prohibited (Yibarbuk et al. 2001, Fraser et al. 2003).

So if we conservatively assume that each Native American
purposefully set only 1 fire/person per year, and that there
were only 2 million native people north of Mexico, the
aboriginal burning rate would have been 2.7-350 times
greater than known lightning ignition rates (Table 1). If 10
fires/person per year were set, possibly a more realistic



assumption (Boyd, T., 1986; Turner 1991; Gottesfeld 1994;
Boyd, R., 1999; Anderson 2005), the aboriginal burning
rate would have been 27-3,500 times greater than
known lightning ignition rates. If there were 20 million
Native Americans, instead of 2 million, that would add
another order of magnitude to the estimated rate of
purposefully set fires. Finally, if estimates of accidentally
started aboriginal fires are combined with estimates of
purposefully set management fires, the overall aboriginal
burning rate would have been 2-5 orders of magnitude
greater than known lightning ignition rates. Even if we
assume there were no more than 500,000 native people
in the United States and Canada, aboriginal ignition rates
would still have overshadowed lightning fires. Thus, there
have been more than enough people in the Americas

for the past 10,000 or so years to completely alter fire
regimes and vegetation patterns.

Moreover, widespread aboriginal burning, by consuming
fuels and creating patches of burned and unburned
vegetation, limited the spread and extent of any lightning
fires that may have started, similar to what has been
documented in Australia (Kay 1998, 2000). This would
suggest that lightning-caused fires have been largely
irrelevant in structuring plant communities throughout
many areas in North America. It also turns out that it does
not require very many native people to completely alter
fire regimes because lightning ignition rates were so low
and aboriginal ignition rates so high.

Table 2. Average lightning-fire ignition rates on protected state,
private, and federal lands in the western United States, 1960-
1975 (Barrows 1978:4).

Number of
State fi 23753&',’300
ha per year
Arizona 46
New Mexico 21
Colorado 1
Wyoming 6
Idaho 25
Montana 17
Nevada 3
Utah 7
California 28
Oregon 30
Washington 19
All western states 19
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There are several ecological examples that suggest
aboriginal burning not only structured a wide range of plant
communities but actually created many of the vegetation
associations heretofore thought to be “natural” Perhaps
the most compelling evidence is from eastern United
States forests.

For the last 8,000-10,000 y, much of the east-central
United States was dominated by oaks (Quercus spp.),
American chestnut (Castanea dentata), and pines (Pinus
spp.), all fire-tolerant, early to mid-successional species
(Delcourt et al. 1986, 1998; Clark and Royall 1995; Cowell
1995, 1998; Olson 1996; Delcourt and Delcourt 1997 1998;
Bonnicksen 2000). Since European settlement, however,
oaks and pines have increasingly been replaced by late-
successional, fire-sensitive species, such as maples (Acer
spp.), even in protected areas (Botkin 1990:51-71; Abrams
1998, 2003, 2005; Batch et al. 1999; Bonnicksen 2000;
Rodewald 2003; Roovers and Shifley 2003; Aldrich et al.
2005; Rentch and Hicks 2005). This and related fire history
studies suggest that the species composition of eastern
forests had been maintained for thousands of years

by frequent landscape-level burning (Black et al. 2006,
Stambaugh and Guyette 2006). Now, this portion of the
United States does have one of the highest lightning-strike
densities in North America (Orville and Huffines 2001,
Orville et al. 2002) but as noted in Table 1, these forests
have the lowest lightning-fire ignition rates in the country.
This is because when most lightning strikes occur during
June, July, and August, eastern deciduous forests are
often too green or wet to burn. In fact, eastern deciduous
forests will readily burn only when the trees are leafless
and the understory is dry—conditions that occur late

in the fall, during winter, or early in the spring; all times
when there are virtually no lightning strikes and hence no
lightning-caused fires.

Thus, the only way for eastern forests to have displayed
the open stand characteristics and species composition
that were common at European settlement is if those
communities had regularly been burned by native people
as part of aboriginal land management activities (Kay
2000, Mann 2005). Without humans actively managing
these systems, the forests would be entirely different.

It is also likely that aboriginal burning created the

many eastern prairies and “barrens” reported by early
Europeans (Campbell et al. 1991, Belue 1996, Barden 1997,
Bonnicksen 2000, Mann 2005). Canebrakes (Arundinaria
gigantea), too, likely owed their existence to native burning
and other aboriginal land management practices (Platt and
Brantley 1997).
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Southern Canadian Rockies

Fire-history studies and repeat photographs both indicate
that Banff and Jasper national parks once experienced a
high frequency of low-intensity fires. Since the parks were
established, however, lightning-caused fires have been
exceedingly rare. In some vegetation types, fire return
intervals are now 100 times greater than they were in the
past (Wierzchowski et al. 2002). Lower montane valleys
that once burned every 5y or less now do not burn at

all. Based on this and other evidence, Parks Canada has
concluded that native burning, not lightning-caused fires,
was critical in maintaining what heretofore was believed
to be the "natural” vegetation mosaic of the southern
Canadian Rockies (Kay et al. 1999). That is to say, there
simply are not enough lightning-caused fires to account for
historical burn and vegetation patterns (Wierzchowski et
al. 2002).

Yellowstone National Park

Prior to park establishment, Yellowstone's northern
grasslands had a fire return interval of once every 25y
(Houston 1973). Yellowstone has had a “let burn” policy
for over 30 y now, yet during that period, lightning-caused
fires have burned practically none of the northern range.
In 1988, fire did burn approximately one-third of the area,
but according to agency definitions that was “unnatural”
because the fire was started by man, not by lightning.
Besides, the 1988 fires are thought to be a 100- to 300-y
event, so similar fires could not have caused the original
25-y fire frequency (Kay 2000). Lightning strikes occur
frequently on the northern range, but when they do during
June, July, and August, the herbaceous vegetation is
usually too green to carry a fire (Kay 1990). Thus, it is likely
that the park'’s original 25-y fire frequency was entirely the
product of aboriginal burning.

Aspen Ecology

Repeat photographs and fire-history studies indicate

that western aspen (Populus tremuloides) communities
burned frequently in the past, yet experience has proven
that aspen is extremely difficult to burn (Brown and
Simmerman 1986). Terms such as "asbestos type” and
“firebreak” are often used to describe aspen (DeByle et
al. 1987:75). Even raging crown fires in coniferous forests
seldom burn adjacent aspen communities (Fechner and
Barrows 1976). At current rates of burning, “it would
require about 12,000 years to burn the entire aspen type
in the West"” (DeByle et al. 1987:73). Something is clearly
different today from what it was in the past.

Research has shown that aspen communities will readily
burn only when the trees are leafless and understory
plants are dry, conditions that occur only during early
spring and late in the fall (Brown and Simmerman 1986).
Prior to 15 May and after 1 October, though, there are
few lightning strikes and virtually no lightning fires in the
northern or southern Rocky Mountains (Kay 1997 2000,
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2003). So, if aspen burned at frequent intervals in the past,
as fire-frequency data and historical photographs indicate
it did, then the only logical conclusion is that those fires
had to have been set by Native Americans.

San Juan Mountains

Researchers in the southern Rockies contend that fire-
history data obtained from fire-scarred conifers do not
support the idea that aboriginal burning had any significant
influence on “natural” fire regimes (Allen 2002, Vale

2002). Grissino-Mayer et al. (2004:1708), for instance,
reported that they could find “no compelling evidence that
Native Americans influenced fire regimes” in Colorado’s
San Juan Mountains. Lightning-fire data, though, do not
support that conclusion. According to Grissino-Mayer et al.
(2004:1716), “57% of all fires prior to 1880 occurred during
the spring dormant season” based on microscopic analysis
of when fire scars were actually formed. Yet lightning fire
occurrence data provided by the National Interagency

Fire Center show that only 11% of lightning fires occur
during that period, and they account for only 3% of the
area burned (Figure 3). This would suggest that something
other than lightning was responsible for the earlier fires
(Kay 2000:20-21).

Northern Great Plains

Baker (2002:51-66) questioned the validity of using early
historical accounts to support the idea that native people
routinely used fire to manage their environment. According
to Baker, few Europeans actually observed Native
Americans setting the fires that early explorers attributed
to native people, and early explorers were also ignorant

of the role lightning played in starting fires, when they
attributed fire after fire to aboriginal ignitions. In addition,
Baker (2002: 52) claimed that Europeans were biased

in attributing fires to natives because whites wanted

“to paint . . . Indians as reckless savages and poor land
stewards who did not deserve to keep their land.” That

is to say, because Europeans thought fires were “bad,”
attributing landscape burning to native people would put
aboriginal inhabitants in an unfavorable light. While there
is some truth in this argument (Decker 2004), alternatively,
early explorers could have attributed most fires to native
people because native people started most fires (Pyne
2003).

One way to answer the questions raised by Baker is to
look at the current distribution of lightning-caused fires
and to compare those data with observations from the
early 1800s. Higgins (1984) reported that the majority of
lightning fires on the northern Great Plains occur during
June, July, and August (Figure 4a). Currently, there are
few lightning-caused fires early in the spring or late in
the fall because there are few lightning strikes outside
of June, July, and August. Alexander Henry the Younger
(Gough 1988) manned a trading post on the northern
Great Plains from 1800 to 1807 and in his daily journal
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of the area burned by lightning-started fires on the San Juan
National Forest from 1970 to 2002. Data provided by the National
Interagency Fire Center, Boise, Idaho.
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he recorded when the surrounding prairies were on fire.
Henry observed prairie fires early in the spring and late in
the fall but failed to report a single fire during June, July, or
August (Figure 4b).

Vegetation on the northern Great Plains is often too green
to burn during the June, July, and August growing season,
but during droughts, lightning can set the prairies on fire
during those months—these are the fires we see today.
In the past, though, fire commonly swept the northern
plains during early spring and late fall when the grasses
are normally cured-out. Because there are virtually no
lightning strikes early in the spring or late in the fall, all the
fires reported by Alexander Henry the Younger likely were
set by native people, whether or not Henry actually saw
natives set those fires.

Then, too, there is Peter Fidler's journal (Haig 1992), a
source not cited by Baker (2002). During the winter of
1792-1793, Peter Fidler traveled with a band of Piegan
natives from Buckingham House east of present-day
Edmonton, Alberta, to the Oldman River just north of

the U.S. border. Fidler entered the southern Canadian
Rockies and his journal is the earliest, firsthand, European
description of the Rocky Mountains. Fidler repeatedly
described how native people, both inadvertently and
purposefully, set the plains on fire. And, most amazingly,
during winter, well outside what is today the “normal”
burning season. As there are no lightning strikes on the
northern Great Plains during winter, every fire reported by
Fidler must have been set by native people.

In addition, Fidler reported that the plains were commonly
afire during spring and fall, but he made a mistake by
attributing the spring and fall fires, which he did not
personally observe, to lightning, and not to natives

(Haig 1992:36). As there are no lightning fires on the
northern Great Plains during spring or fall (Higgins 1984,
Wierzchowski et al. 2002), all the burning reported by
Fidler can be attributed to native people. In the spring of
1793, Fidler left the southern Alberta prairies and returned
to Buckingham House, a journey of approximately 480
km. Over that distance, Fidler reported that they could
find virtually no unburned ground on which to pasture their
horses, such was the extent of aboriginal burning:

Grass all lately burnt the way we have passed this Day
towards the Mountain, but not to the South of us, but at
a good distance in that direction the Grass is now burning
very great fury, supposed to be set on fire by the Cotton
na hew Indians. Every fall & spring, & even in the winter
when there is no snow, these large plains either in one
place or other is constantly on fire, & when the Grass
happens to be long & the wind high, the sight is grand

& awful, & it drives along with amazing swiftness [Haig
1992:36].
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West Coast Forests

Frequent fires once shaped many coastal forests in
northern California, Oregon, and Washington. Coastal
redwoods (Sequoia sempervirens), for instance,
historically were visited by fire every 10-20 vy or less
(Brown and Baxter 2003, Stephens and Fry 2005).
Frequent fire also once maintained a multitude of prairies,
balds, and open areas within the forest mosaic (Zybach
2003). Lightning fires in these forests, however, are
virtually nonexistent and these areas have some of the
lowest lightning-fire ignition rates in the West (Table 1).
Thus, many ecologists and anthropologists attribute the
earlier burning to native people, who used fire to improve
the productivity of various plant communities (Norton
1979, Boyd 1986, Lewis 1990, Liberman 1990, Brown
and Baxter 2003, Wray and Anderson 2003, Zybach 2003,
Anderson 2005, Carloni 2005, Keeley 2005, Stephens and
Fry 2005). In the absence of regular native burning, prairies
and balds are now overrun by encroaching conifers. The
entire Willamette Valley, for instance, which was largely

a grassland at European contact, reverts to forest in the
absence of regular burning (Habeck 1961, Boyd 1986,
Zybach 2003).

Whitlock and Knox (2002), though, contend that declining
fire frequencies are due to climatic change and that,
historically, aboriginal burning was unimportant. Whitlock
and Knox, however, failed to explain how global climatic
circulation patterns could change to such an extent that
lightning-strike densities would increase in coastal areas.
Moreover, even if known lightning-fire ignition rates were
100 times higher in the past, they would still have been
overshadowed by human ignition rates, as coastal areas of
northern California, Oregon, and Washington were densely
populated by a vast array of aboriginal people due to
abundant stocks of salmon (Oncorhynchus spp.), vegetal
foods, and marine resources (Zybach 2003). Whatever
climatic changes may have occurred were inconsequential
given the level of aboriginal burning that existed.

First Contact

A similar debate has been going on for many years over
what caused Pleistocene megafaunal extinctions as
modern humans spread out of Africa (Kay and Simmons
2002). One school holds that climatic change drove

the extinctions, while the other contends that humans
killed-out the megafauna in the Americas and around the
world—see Kay (2002) for a detailed discussion of this
debate.

To separate between these competing hypotheses, Miller
et al. (2005) looked at carbon isotopes in emu (Dromaius
novaehollandiae) eggshells and wombat (Vombatus spp.)
teeth—records that span 150,000 y in Australia. Miller et
al. (2005) reported an abrupt change in feeding habitats
45,000-50,000 y ago when humans first colonized
Australia. As noted by Johnson (2005:256), “The fact
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Fig. 4. The distribution of fires on the northern Great Plains. (a)
The distribution of lightning fires that occurred from 1940 to
1981, as reported by Higgins (1984). There are few lightning
fires during spring or fall because there are very few lightning
strikes during those periods. (b) The distribution of prairie fires
as reported by Alexander Henry the Younger from 1800 to 1807
when the northern Great Plains were under aboriginal control
(Gough 1988).

that the distributions and feeding habits of both species
changed so little in response to climate extremes, but

so much when people arrived, tells us that the impact

of human arrival far exceeded the effects of any of the
climate changes of the past 140,000 years.” Miller et al.
(2005:290) suggested, “that systematic burning practiced
by the earliest human colonizers may have converted a
drought-adapted mosaic of trees and shrubs intermixed
with palatable nutrient-rich grasslands to the modern fire-
adapted grasslands and chenopod/desert scrub.” Similarly,
Robinson et al. (2005:295) reported a sharp rise in charcoal
recovered from sediment cores at the time humans
initially colonized eastern North America and suggested
that this represented anthropogenically driven “landscape
transformation” on a grand scale. As humans drove the
megafauna to extinction by hunting, escaped campfires
and purposeful burning completely reconstituted
vegetation communities.



Conclusions

According to Parker (2002:260), who discounted the
ecological impact of aboriginal burning, “nostalgia and
political agendas are no substitute for valid evidence,”

and | concur, as do others (LaLande 2003, Pyne 2003).
The evidence suggests that lightning-caused fires were
never more frequent than native-set fires—either escaped
campfires or purposefully started fires at even the

lowest aboriginal population estimates. Various ecological
examples also suggest that native burning was a much
more important ecological factor than lightning-caused
fires. There is also the problem that reported fire return
intervals do not present a true measure of how often
areas once burned. It has been known for some time that
low-intensity surface fires, which were the norm in many
ecosystems prior to European settlement, do not scar
each tree they burn, even if that tree had been previously
scarred.

The only experimental data that | have been able to
locate are for oaks in eastern forests where researchers
repeatedly prescribed-burned stands at 1-, 2-, or 3-y
intervals and then cut down the trees to count fire scars
(Smith and Sutherland 1999, Sutherland and Smith 2000).
On average, only one-third of burned trees were actually
scarred by fire (Elaine Sutherland, U.S. Forest Service,
personal communication). Similarly, Skinner and Taylor
(2006) noted that 86% of Douglas-fir (Pseudotsuga
menziesii) stumps with internal fire scars had no external
evidence of the trees having been burned. When those
hidden fire scars were taken into account, the estimated
fire return interval declined by nearly 50% (Skinner and
Taylor 2006:204-206), while Shirakura (2006) observed
that only one in seven fires were recorded by oaks in east
central Oklahoma. This would suggest that published fire-
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history studies tend to underestimate the true frequency
of burning.

How often did areas burn in the past? As often as native
people wanted them to burn. There is little doubt that
Native Americans fully understood the benefits they could
receive by firing their environment (Anderson 2005). To
suggest otherwise is to assume aboriginal people were
ecologically incompetent (Andersen 2005), a supposition
that is not supported by any reading of the historical or
ethnographic record (Mann 2005). Thus, the idea that the
Americas were a pristine wilderness, untouched by the
hand of man (Vale 2002) is a statement of belief, not a fact
supported by science (Kay 2002, Pyne 2003).

Finally, this paper is a first attempt at estimating how many
fires native people may have started and, as such, | did
not consider cultural differences or how aboriginal burning
may have varied over time, under different subsistence
strategies, or by area. | also assumed that native people
were systematically distributed across the landscape,
which was surely not the case with more settled societies.
Nevertheless, even with the simplifying assumptions

that were employed, aboriginal use of fire most likely
overwhelmed lightning ignitions as Stewart (1956, 1963,
2002), Anderson (2005), and others contend.
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Ken Bryan, Cargill Ruminant Nutritionist
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John Mangus and Brett Crosby, Custom Ag Solutions

PRESENTATION

—
‘Custom Ag Solutions

% Production Risk Management using
Pasture, Rangeland, Forage (PRF)

* PRF is a pilot crop insurance program offered by the USDA's

Risk Management Agency (RMA). PRF is designed to give
producers the ability to buy insurance protection for losses.
of forage produced for grazing or harvested for hay.

* In Utah, PRF is based on a “vegetative index” that measures
and compares forage production in specific areas over time. B
s are used g indices

for specific 4.8-mile x 4 8-mile grids in which a producer’s
grazing land is located.

* PRF coverage levels are flexible, and managers select the time periods or “intervals” during the year when p
protection is in place. PRF coverage based on f area
individual losses.

olicy
—noton

‘Thus, grid conditions might be normal, even though a specific property was experiencing drought
In this case, a producer would likely not receive a payment, even If he or she incurred losses.
o, the final grid indices may

, while a specific p suffer any loss.
In this case, a payment might be awarded to a producer even though he or she saw no production los:

.
USDA « PRF is available in all Utah counties. Policy premiums are
heavily subsidized by the USDA. Interested producers should

contact a local crop insurance agent to discuss coverage options.

« Online tools are available to help producers analyze and evaluate
the PRF insurance program as a possible production risk management
strategy: http://www.rma.usda gov/policies/pasturerangeforage/.

This institution is an equal
opportunity provider.

CAS

Market Risk Management Tools
Custom Ag Solutons

* The only things that are certain in lfe are death, taxes, and market corrections.

An effective market risk management plan limits downside losses while

capitalizing on market upswings. .
* Livestock producers have multiple tools available to manage price risk. Insurance

tools sich as Livestock Risk Protection (LRP) complement traditional marketing

tools sich as cash sales, forward contracts, futures contracts and options

contracts. The challenge is to employ the right market risk management tool at
the right time at the right price.

* Cash sales are simple and have a low transaction cost. However, if market prices

fall, a producer can face heavy losses.

+ Forward contracts, while addiny so
cost. Unfortunately, in a rising

s
cause a producer to miss out on market upside.
* Futures and options, when properly used, can provide producers with very effective market risk management

8  are a and offer a fairly
market, a forward contract can

results. Of course, futures and options can quickly become complex and costly, so they may not be well suited to
the needs and objectives of small or unsophisticated producers.
USDA S

CAS

—

[0
10D  Market Risk Management Plans and Tactics
Custom Ag Solutons

* In preparing for battle, | have always found that plans are useless,
but planning is indispensable. ~ Dwight D. Eisenhower

* An effective market risk management plan considers a wide range of market risk d /
management tools, including forward contracting, hedging with futures an S .

’
options, and Federal crop insurance programs, including the LRP Program.
* One key first assessment is a producer’s certainty of the market price outlook.
Next, a producer’s expectations of volatility and basis changes will affect how a
producer employs available market risk management tools.
market expectations and price movements can be
mderedandthn acommodedouth )

. -CGEED
+ An effective summary of market risk management o e
for Utah producers can be found in the following
USU publication: hitp://bit y/AT2Y2. e -
USDA T eE
This institution s an equal

ity Decision tree graph developed by Matthew Diersen, S

05U Extension.
from iersen: b
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HOW TO SELEGT FOR THE PROPER PHENOTYPE, FERTILITY, GLANDULAR FUNGTION,

BUTTERFAT, AND ADAPTABILITY IN YOUR GOWS, REPLACEMENT HEIFERS AND BULLS

Steve Campbell, Triangle C Livestock

Steve has been around cattle in one capacity or another since the age of 12. His epiphany moment came in 1999

while recovering from a ranching injury. The resulting refocusing of his energies into learning about soil, plant, animal

and human health since that time has led him to: some very old books; like-minded thinkers and mentors; on-farm
experiments with soil fertility; and to numerous speakers, farm visits, and conferences over the past dozen years. From
the Weston A. Price philosophy for human health to Carey Reams and Maynard Murray for soils to Jerry Brunetti, Dr.
Richard Olree, Gearld Fry and the teachings of numerous authors of yesteryear; Steve has spent that period learning from
these wise men (and women) to not only change his personal eating habits...but to extrapolate those learned principles
of nature into his own farmland and animals and to help others make similar improvements on their farms and with their
families’ health.

Steve has spoken one or more times at: The MOSES Conference (Midwest Organic Sustainable Education Service),
Northern Plains Sustainable Agriculture Society, Red Devon USA, Dixon Water Foundation School, North Central Texas
College, North American Devon Association, the American Herbataurus Society conference and was the keynote
speaker at The 21st annual GrassWorks Grazing Conference in January of 2013 along with presenting numerous times in
conjunction with Gearld Fry.

Steve owns Tailor Made Cattle and Triangle C Beef. You can reach him at.

trianglec3@gmail.com
208-315-4726
Trianglecbeef.com
Tailormadecattle.com

PRESENTATION NOTES
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Jyouwant a cow or a
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W Maintenance Cows
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Standards for Fertile Bulls

0% live Spierm count

i BO0+% motile cells
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i ESHBILLION cells per ec seminal fluid
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RANGCH SPONSORS

Our Ranch Proudly Supports the Range Livestock Workshop
50 Mile Cattle Co. Fredonia, AZ

Owners: Shane and Sonny
Stottlar and Caleb Miller

With pride we brand
our livestock with

IIANII

Our Ranch Proudly Supports the Range Livestock Workshop
7 D Ranch Mt. Trumbull, AZ

Owners: Larry and Kole
Iverson

With pride we brand
our livestock with

“Seven D”

Our Ranch Proudly Supports the Range Livestock Workshop
Antelope Ranch Hurricane, UT

Owners: Devin and Bonnie
Ruesch

Employee(s): Family

With pride we brand
our livestock with

“Slash-One”

Our Ranch Proudly Supports the Range Livestock Workshop
Brinkerhoff Livestock Glendale, UT

Owner: Eric Brinkerhoff
[ ]
[ ]

Employee(s): Raymond
Brinkerhoff

With pride we brand
our livestock with

“Two Bars B”

Our Ranch Proudly Supports the Range Livestock Workshop
Bundy Ranch Mt Trumbull, AZ

Owners: Orvel and Sally

Bundy

With pride we brand
our livestock with

“Lazy SO”

Our Ranch Proudly Supports the Range Livestock Workshop
Carroll Ranch Orderville, UT

Owners: Norman Carroll/

Employee(s): Kim Cox

With pride we brand
our livestock with

"E Lazy V"

Our Ranch Proudly Supports the Range Livestock Workshop
DHC Agriculture Alton, UT

Owners: Dustin and

Harmony Cox

Employee(s): Esther, Ruth,
Rachel, Emma & Elisabeth

With pride we brand
our livestock with

llc 7"

Merlin Esplin
Our Ranch Proudly Supports the Range Livestock Workshop
Dodds Cattle Co. Panguitch, UT

Owners: Maloy and Wally

Dodds

With pride we brand
our livestock with

“Double 5"

10
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Our Ranch Proudly Supports the Range Livestock Workshop
Ed Bundy Ranch Mt. Trumbull, AZ

Owners: Ed and Connie

Employee(s): Family

With pride we brand
our livestock with

llX O"

Our Ranch Proudly Supports the Range Livestock Workshop
E Lazy J Ranch North Black Rock MT, AZ

Owners: Allen M. Jones and
Ron Leavitt

With pride we brand
our livestock with

“E Lazy J”

E
=

Bundy
Our Ranch Proudly Supports the Range Livestock Workshop
Elden Frandsen Livestock Panguitch, UT

p

Owner: Elden Frandsen
Employee(s): Pam Frandsen

With pride we brand
our livestock with

“Lazy E with a
Hanging F”

Our Ranch Proudly Supports the Range Livestock Workshop
Esplin Livestock, LLC Mt. Carmel, UT

Owners: Eric and Kline

With pride we brand
our livestock with

“Dart Box"

Our Ranch Proudly Supports the Range Livestock Workshop
Fenton Bowler Ranch Veyo, UT

Owners: Fenton and Margie
Bowler and Family

With pride we brand
our livestock with
llL BII

Esplin
Our Ranch Proudly Supports the Range Livestock Workshop

Fincum Land and Livestock/Coyote
Buttes Ranch South of the Utah Border

Owners: Ron Henderson

With pride we brand
our livestock with

“Agave (Cactus)”

Our Ranch Proudly Supports the Range Livestock Workshop
Finicum Ranch Cane Beds, AZ

Owners: Finicum Trust:
David/Don Finicum

With pride we brand
our livestock with

“(Oxbow) Three Bar A"

Al
A

and Sherre Finicum-H
Our Ranch Proudly Supports the Range Livestock Workshop

Gardner’s DelMar Ranch st. George, UT

Owners: Larry, Allen, Janice

Gardner and Louise Zeenati
Employee(s): Ryon Gardner

With pride we brand
our livestock with

“Lazy RU”
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Our Ranch Proudly Supports the Range Livestock Workshop
Gubler Ranch, LLC wolfhole, AZ

Owners: Bill and Zach
Gubler

With pride we brand
our livestock with
u 7 1 1 n

Our Ranch Proudly Supports the Range Livestock Workshop

Heaton Cattle Company, LLC

St. George, UT

With pride we brand
our livestock with

“Bar 10"

Our Ranch Proudly Supports the Range Livestock Workshop
Heaton Livestock, LLC Alton, UT

Owners: Karl, Raymond and
Charles Heaton

Employee(s): Kale & Chad
Heaton

With pride we brand
our livestock with

“Flat lIron/House”

Owners: Tony Heaton Family
Our Ranch Proudly Supports the Range Livestock Workshop
JW Farms Hurricane, UT

Owners: John and Colette

With pride we brand
our livestock with

“"JW Combined”

Our Ranch Proudly Supports the Range Livestock Workshop
KK Diamond Ranch Panguitch, UT

Owners: Allen and Jeannie

Employee(s): Grandkids

With pride we brand
our livestock with

“K Diamond”

Wadsworth
Our Ranch Proudly Supports the Range Livestock Workshop
Layton Cattle Co. Beaver Dam, AZ

Owners: Steve and Larene

Layton
Employee(s): Kolter Layton/
Rokelle Reeve
With pride we brand
our livestock with

u L KII

Henrie and Sons
Our Ranch Proudly Supports the Range Livestock Workshop
Little Livestock Kanab, UT

Owners: Lane and Susan

Little
Employee(s): Family
With pride we brand
our livestock with
I

llX Bal'"

Our Ranch Proudly Supports the Range Livestock Workshop
LV Bar Ranch Cane Beds, AZ

Owner: LaVoy Finicum
|

With pride we brand
our livestock with

“LV Bar”

12
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Our Ranch Proudly Supports the Range Livestock Workshop

Mackelprang Ranch Bean Hole,
House /Rock Valley

Owners: Mackelprang
Family Trust

Employee(s): Family

With pride we brand
our livestock with

“Cross F”

Our Ranch Proudly Supports the Range Livestock Workshop
Mackelprang Ranch Bean Hole,

House /Rock Valley
]

Employee(s): Family

With pride we brand
our livestock with

“Bar Stripe”

Our Ranch Proudly Supports the Range Livestock Workshop

Milton and Helen Hall Ranch
Hurricane, UT

Owners: Milton and Helen

Hall V

With pride we brand
our livestock with

“Quarter Circle 2"

Owners: Mackelprang
Family Trust

Our Ranch Proudly Supports the Range Livestock Workshop
Paul O. Mangum Ranch Tropic, UT

Owner: Paul Mangum I | I

With pride we brand
our livestock with

“Pitch Fork”

Our Ranch Proudly Supports the Range Livestock Workshop
R.C. Atkin Inc. St. George, UT

Owners: R.C. Atkin Family

With pride we brand
our livestock with

“Top Hat”

Our Ranch Proudly Supports the Range Livestock Workshop
Reeve Livestock Hurricane, UT

Owners: Reeve Livestock

With pride we brand
our livestock with
llN 7'!

Our Ranch Proudly Supports the Range Livestock Workshop
Roger Pugh Ranch Kanab, UT

Owner: Roger Pugh
Employee(s): Arkay Pugh E

With pride we brand
our livestock with

“Three Quarter
Box Box”

Our Ranch Proudly Supports the Range Livestock Workshop
Rockin h Ranch Kanab, UT

Owner: Hal Hamblin

With pride we brand
our livestock with

“Rockin h”

ul
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Our Ranch Proudly Supports the Range Livestock Workshop

SC Esplin Inc Yellowstone, AZ Strip/
St. George, UT

Owners: Stan and Diane Esplin

Employee(s): Doug, Jeff, and
Justin Esplin

With pride we brand
our livestock with

“74 and L Lazy E”

Our Ranch Proudly Supports the Range Livestock Workshop
Shakespear Ranch Tropic, UT

Owners: Carl and Kay
Shakespear

With pride we brand
our livestock with

“BarTriangle Gar”

Our Ranch Proudly Supports the Range Livestock Workshop

Western Legacy Farm & Ranch/S
Lazy B Cattle Hurricane, UT

Sm

Owners: Kelby and Kathy
Iverson

With pride we brand
our livestock with

“S Lazy B”

4
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Utah & Idaho Gelbvieh Association
Utah Horned and Polled Herford
American Maine-Anjou Association




Money Making Mathematics:

2+2=95

Add as much as $1,000 over the life of a crosshred cow with planned crossbreeding.

A Balancer® is
a Gelbvieh x
Red Angus or

 Angus hybrid.

kg ! I
[ RS LU 0/ N

/ N '1) a4
A NI Ly 1 2% 0 D5
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‘|

" Gelbvieh x British cow with a Balancer® sired calf.
245 & it ) i A ¢ i ¢ 11 i .

1 '

g
SmartCross Crosshreeding is smart and easy. www.GELBVIEH.org
-

Contact these Utah breeders to find Gelbvieh
and Balancer® bulls and females.

Gary Carlilse- President Dan Taylor Roger Turner
435-979-0020 801-754-5246 801-473-3883
Redmond, Utah Genola, Utah Lehi, Utah

Jeff Loveless- Vice President Craig Guyman Blake Wride
801-623-8308 435-650-2810 801-756-2074
Spanish Fork, Utah Huntington, Utah American Fork, Utah
Jeremy Hermansen- Secretary Dave Hermansen Erik Johnson
801-420-4553 801-292-0185 435-257-7084
Payson, Utah West Bountiful, Utah Tremonton, Utah
Larry Dutson Gerald Bates Steve Smith
435-864-2020 435-693-3145 801-768-8388

Delta, Utah Garrison, Utah Lehi, Utah



This bull produces better mamas,
not headaches

There’s no mama like a Hereford-sired mama. Net income of $51 more per cow per year and a 7% advantage in conception
rate, compared to straight Angus females.” All this from a bull that is known for its fertility and easy-going nature.
Hereford bulls — better mamas and no headaches.

Hereford — gentle bulls making black better.

* Data from the Circle A Ranch Heterosis Project

J American
Utah Polled and Horned Hereford Association
Shannon Allen, President
A S S OCIATION (435) 624-3285

P.0. Box 014059 M Kansas City, MO 64101 sjallen@color-country.net
816.842.3757 M www.hereford.org
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Thursday, April 10, 2014

Tour starts at 8:00 AM Utah time (Mountain Daylight Time) from the BLM parking lot
345 E. Riverside Drive, St. George, UT

9:00 AM
Stop #1

9:30 AM

10:00 AM

10:45 AM
Stop #2

11:15 AM

12:30 PM

1:15 PM

Wolfhole Valley/Whiterock-Soapstone: Pinyon-Juniper Maintenance Treatment with Agro Ax
Bill Gubler: Whit Bunting

Diamond Mowers: Discussion of Product
TJ Honke (Lunch Sponsor)

Depart for Mt. Trumbull School

DuPont: Product Overview

Nevin Dupesis (Lunch Sponsor)

History and Stories of life on the Ed Bundy Ranch, Mt. Trumbull, AZ
Ed Bundy

Remain at Mt. Trumbull School House, Lunch Provided

Tour Wrap-Up and Return Home

Directions from BLM Office to BLM Road 1069 on the Arizona Strip

e Turn right out of BLM parking lot and get onto I-15 south bound.

¢ Travel south on I-15 to Southern Parkway (Exit 2), Exit I-15 here

e Turn left onto Southern Parkway (SR 7) and continue east to River Road Off-Ramp

e Exit Southern Parkway on River Road Off-Ramp

e Turn right onto gravel road, you are now on BLM Road 1069 which will take you onto the Arizona Strip
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