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INTRODUCTION

Poisonous plants contain or produce substances that
cause sickness, metabolic disorders, death, or health
concerns in animals when ingested. Each year these
plants adversely affect 3 to 5% of the cattle, sheep,
goats, and horses that graze western United States
rangelands, pasture, and forest lands. There are many
plants in Montana and Wyoming that have been
suspected of being poisonous. However, these plants
vary in their toxicities, the types of animals affected,
and the environmental conditions when poisoning
occurs. For example, a plant species might provide good
forage for sheep yet be poisonous to cattle and horses.
Another plant may provide excellent nourishment
in small amounts or during certain seasons but be
poisonous under different conditions.

Poisonous plants will always be present on rangeland,
pasture, and forest lands, and may be intentionally
planted as cover crops or forages on croplands. Many
poisonous plants are native to Montana and Wyoming
and naturally occur in plant communities. Other
poisonous plants are introduced (i.e. non-native)
species, and some of these introduced species are
invasive and spreading across the region.
Mismanagement of rangeland and pasture can
allow these introduced and native poisonous plants
to increase since some of them are unpalatable.
Additionally, poor livestock management may increase
the likelihood of poisoning. Rangeland and pasture
should be regularly inspected for poisonous plants and
the information used to make prudent livestock and
grazing management decisions.

Black henbane (Hyoscyamus niger)*, an introduced invasive
species from Europe, can increase with poor pasture management.
Its foliage has a pungent odor and is not usually consumed by
livestock unless desirable forage is lacking. When consumed,
symptoms of poisoning include dilated pupils and convulsions.

Wild onions (Allium sp.) are native plants that emerge in the early
spring in a variety of plant communities. Livestock can exhibit
poisoning effects if their diets contain large quantities (e.g. 25%
diet) of onion leaves.

This publication describes signs of poisoning and
livestock affected (Table 1), toxic doses and factors
influencing toxicity (Table 2), and the habitats where
these poisonous plants grow in Montana and Wyoming
(Table 3). The publication also describes environmental
and management conditions leading to livestock
poisoning along with management considerations to
prevent or minimize impacts.

Economic Impacts of Poisonous Plants

Poisonous plants cause an economic loss to the
livestock industry. In 1992, the economic value from
direct losses of cattle and sheep in the 17 western states
was $340 million dollars, which would exceed $600
million today when adjusted for inflation. In addition,
there are indirect economic impacts from poisonous
plants associated with increased management costs.

Direct impacts include the following effects on animals:

e Death

 Abortions

« Birth defects

» Weight loss due to illness or decreased feed intake
e Lengthened calving interval

» Decreased fertility

e Decreased immune response

* Increased organ damage (e.g. lungs, liver, nervous
system, etc.)

 Loss of breeding stock due to mortality, functional
inefficiency, etc.

Nomenclature, common and scientific names, follows USDA PLANTS Database, 2019.
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Photo: M. Lavin, MSU

Halogeton (Halogeton glomeratus) has red stems and fleshy
leaves. It has caused hundreds of livestock deaths in a single

day at one location in various western states. Livestock should
not be allowed to become hungry or thirsty while grazing in areas
infested with halogeton, as they will graze indiscriminately. Proper
rangeland management is the best way to minimize livestock
losses.

Indirect losses include the following management
costs:

 Building and maintaining fences

* Increased feed requirements
 Increased medical treatments
 Altered grazing programs

» Decreased forage availability

e Decreased land values

* Increased stress on livestock managers

Identifying Poisonous Plants

There is no single rule or characteristic that can be
used to determine a toxic plant from a non-toxic
plant. To protect animals from poisoning, learn to
identify poisonous plants that are common to the area
and obtain reliable information on their poisonous
properties. Some poisonous plant publications focus
on plant identification; however, this publication does
not because plant identification resources are readily
available. We provide a list of resources to aid in
identification in the Resources and References Section
below.

Sudden onset of illness with no apparent cause may
indicate poisoning by a toxic plant. If plant poisoning is
suspected, the responsible plant(s) must be identified,
which is sometimes a difficult task. Symptoms may be
similar across multiple poisonous plants, all symptoms
may not manifest, and some symptoms may be atypical.
Sometimes poisoning is even caused by a plant not
commonly recognized as toxic. Examine the rangeland
or pasture for poisonous plant species.

The maintenance of regular, detailed livestock
management records can be a useful tool when
diagnosing plant poisoning for an animal displaying
symptoms. For example, information about the date
animals entered a pasture, where they moved from,
their general health prior to symptom onset, and
utilization of suspected plants can all be important. If
the animalis alive, careful observations and notes about
its behavior should be made. If the animal has recently
died, an inspection in the digestive tract (or a complete
necropsy) for identifiable plant parts is recommended,
along with an examination for abnormal-appearing
organs. Contact a veterinarian or other qualified
individual for help making a diagnosis. Whether or
not an animal is treated for plant poisoning may be
decided by behavioral observations, noted above, and
by correct identification of the suspected poisonous
plant. Ultimately, correct identification of the plant is
essential for any long-term proactive corrective action
and should be considered an important starting point
if problems occur.

When the presumed causal plant is identified, it should
be collected for verification by someone with plant
identification expertise. Collect the entire plant or, if
toolarge, representative parts of the plant (roots, stems,
leaves, flowers, fruits, and unique attributes). Record
information regarding date, location, habitat, plant
size, and plant growth characteristics. Photographs
of the plant and its habitat are also useful. Soon after
collection, press the specimen between two pieces of
newspaper or cardboard to air dry. Alternatively, place
the plant in a bag in a refrigerator for short term storage
if needed. If mailing the specimen for verification,
place the pressed sample or bag in a padded envelope
or box. Use caution when handling specimens as some
plants are toxic to humans too!

Submit samples to one of the following:

e Local Extension or USDA-NRCS offices

e Montana State University Schutter
Diagnostic Laboratory

(http://diagnostics.montana.edu/)

 University of Wyoming Herbarium

(http://rmh.uwyo.edu/data/search.php)

e USDA-ARS Poisonous Plant Research

Laboratory (https://www.ars.usda.
gov/pacific-west-area/logan-ut/

poisonous-plant-research/)



FACTORS INFLUENCING PLANT TOXICITY TO LIVESTOCK

Plant-related

Dose

The dose (i.e. amount consumed) needed for a plant
to cause undesirable effects to livestock depends
on factors like the amount and concentration of a
toxin and how rapidly it is consumed. In plants, the
dose is influenced by growing season, growth stage,
palatability, and growing conditions. Some plants
are lethal after one exposure or a short duration of
time, other plants may require ingestion of large
amounts before affecting livestock, and other plants
cause poisoning weeks or months after ingestion.
Acute poisoning occurs when animals are exposed to
a toxic dose on one occasion or for a short time and
symptoms are relatively instantaneous. For example,
cattle or sheep consuming small amounts of poison
hemlock will exhibit symptoms of poisoning within
an hour. Chronic poisoning is long-term, repeated, or
continuous exposure to a toxin. The toxins accumulate
in the animal’s body over time, symptoms are delayed,
and damage is usually irreversible. For example, cows
consuming lupine during their early gestation period
may show no evidence of poisoning until they give
birth to calves with cleft palates and skeletal defects
(i.e. crooked calf syndrome).

Information on what constitutes a toxic dose is
only available for commonly problematic species in
Montana and Wyoming (Table 2), and, in many cases,
is based on limited scientific research. The toxic dose is
dependent on plant-related factors discussed below, as
well as animal-related factors such as animal health,
species, and age.

Lupines (Lupinus spp.) have palmately
compound leaves which radiate from a central
point. Lupine poisoning can be reduced by
keeping hungry animals away from lupine in
early growth stages and in late summer when
the plant contains seeds that are very toxic.

Season and Plant Growth Stage

Poisonous plants vary in their toxicities and palatability
with season and growth stage. Rangeland and pasture
should be examined for the kinds, quantities, and
distribution of poisonous plants before livestock are
allowed to graze. Some areas should be avoided during
the most dangerous season if dense stands of poisonous
plants grow there. For example, some plants are most
palatable during their early growth stages, making
spring the most dangerous period for poisoning.

Chokecherry (Prunus virginiana) leaves have finely toothed
margins and a short, pointed tip. The toxic substance in
chokecherry, hydrogen cyanide, is found principally in the leaves.
Leaves become less toxic as the growing season progresses.

Some poisonous plants are most toxic when they are
immature, others when mature, and still others are
equally toxic at all growth stages (see Tables 1 and 2).
Toxic substances are often concentrated in certain plant
tissues, and negative impacts may only be apparent

Poison hemlock (Conium maculatum) is 2 to 20 feet tall with white flowers,
finely dissected leaves, and purple spots on the stem. Livestock poisoning
is most common in the early spring when tender, succulent, highly toxic
new leaves begin growth.



when consumed at the time of year when these tissues
are available. For example, plants with toxins most
concentrated in seeds should not be grazed during
seed development and ripening.

Palatability

Palatabilityisimportant becauseit determineslivestock
utilization of poisonous plants. Many poisonous plants
are not very palatable, so animals will usually select
more palatable, non-poisonous species. If an area does
not offer enough palatable non-toxic forage, however,
animals are more likely to consume toxic quantities
of poisonous plants. In addition, palatability is highly
variable and can change over the growing season or
in response to recent climatic events (e.g. frost) or
vegetation management. For example, many species,
including poisonous plants, are more palatable for a
few weeks following herbicide or fertilizer application.

Arrowgrass (Triglochin maritima) has fleshy, dark-
green, grass-like leaves and a slender flower stalk.
Arrowgrass plants quickly become toxic when
stressed or damaged from drought, frost, or cutting.
Foliage that re-grows following harvest is also toxic.

Growing Conditions

Plants growing during stressful conditions (e.g.
drought, freezing) commonly have increased toxicity
levels. For example, arrowgrass grown with adequate
moisture does not cause hydrogen cyanide poisoning,
but when growth is stressed or stunted from inadequate
moisture, arrowgrass quickly becomes toxic. This

problem can be exacerbated by a lack of palatable
forage during drought which can cause livestock to eat
any plant available, even species with toxic properties.

The concentration of different elements in soil can
influence several species of poisonous plants. For
example, certain species of saltbush and milkvetch
growing in soils high in selenium accumulate toxic
quantities of this element, whereas the same saltbush
species may provide good forage on soils low in
selenium.

Shadscale saltbush (Atriplex confertifolia) has grayish bark,
alternate leaves, and fruits with four conspicuous wings. It
accumulates high levels of selenium when growing in selenium-rich
soils and can cause chronic selenium poisoning when consumed
by livestock .

When certain species grow in the same vicinity and
are grazed in combination, toxic effects can vary. For
example, sheep feeding on horsebrush just following
or in conjunction with black sage and then exposed to
bright sunlight may develop a characteristic swelling
of the head called bighead (i.e. photosensitization).
Sheep grazing horsebrush alone may experience toxic
impacts without developing bighead.

Component of Hay

Plant toxicity may increase, decrease, or remain
static when foliage dries. This factor and the plant’s
stage of development when harvested, is important
in determining toxicity of hay containing poisonous
plants. When poisonous plants are mixed with non-
poisonous plants and fed together in hay, livestock
are unable to discriminate between them as readily
as when grazing in a field and are consequently more
vulnerable to poisoning. Areas containing substantial
amounts of poisonous plants should not be hayed, and
hay containing poisonous plants should not be fed to
livestock without consulting with the local Extension
agent, NRCS employee, or another qualified person.



Horsetail species (Equisetum spp.) have hollow, jointed stems,
and grow in moist to wet meadows and pastures. Horsetail can
have whorls of branches at the joints (left photo) or a single,
unbranched stem (right photo). It is often cut and incorporated in
hay where it retains toxic properties when dry. Cattle or horses
fed hay containing more than 20% horsetail can experience
gastrointestinal and nervous system poisoning effects.

Animal-related
Animal Species, Gender, Size, and Age

Some poisonous plants have a more negative effect on
one specific class of livestock, while other plants are
equally toxic across all classes. Different classes of
livestock preferentially graze certain types of plants.
For example, cows and horses prefer grasses, while
sheep prefer forbs and shrubs. Rangeland and pasture
should be inspected for the kinds and quantities of
poisonous plants before grazing. This information
can be used to decide what class of livestock should
be grazed. Livestock losses may be prevented by
grazing those animals that will not be harmed by
the poisonous plants present. Also, skin color can
determine susceptibility of animals to photosensitivity
after eating certain poisonous plants. For example,
light- to white-skinned individuals (Hereford cows,
white-faced horses) are more photosensitive and will
suffer sunburned faces or udders.

Toxicity to some poisonous plants is gender-specific,
particularly as it pertains to animal reproduction. For

Ponderosa pine (Pinus ponderosa) can cause
abortions during the last trimester of pregnancy if
cattle graze approximately 5 to 6 pounds of needles.
The needles are generally grazed during the winter
when forage is lacking or snow-covered. Prevent
poisoning by limiting access to ponderosa pine during
the last trimester.

example, ingestion of ponderosa pine needles by male
cattle appears harmless while it may cause abortions
in pregnant females. Additionally, the size of animals
within a class of livestock may be proportional to
the quantity of toxin required to cause poisoning. As
animal size increases, the amount of poisonous plant
needed to be consumed to cause toxicity symptoms
also increases. Younger animals are usually more
susceptible to poisoning than older animals. It has been
shown that yearling steers may be more susceptible to
larkspur poisoning than two-year-old steers.

Animal Health

Animals within the same livestock class or breed
may vary in their susceptibility to plant toxicity. For
example, in a study that dosed Angus steers with
larkspur and then imposed the steers to stressful
conditions, 40% were considered resistant and the
remaining 60% were too sensitive to even impose
the stress without risk of death. Livestock in poor
condition or subjected to adverse conditions or stress
(e.g. temperature, exertion, etc.) are usually more
susceptible to poisoning than non-stressed animals
in good condition. Hungry animals may ingest higher
quantities of a poisonous plant, while satiated animals
are more selective and tend to consume lower doses of
a toxic plant. In general, an animal will consume less
poisonous plant tissue when it can graze selectively.

Photo: M. Lavin, MSU

Milkvetch species (Astragalus spp.) have pea-shaped flowers and
grow in a variety of native habitats. Many milkvetch species can
cause acute or chronic poisoning of livestock. Cattle will readily eat
some toxic milkvetch species even when other forage is available.
To reduce livestock losses, prevent animals from grazing these
plants for extended periods, feed protein supplements, and avoid
stressing cattle that have grazed toxic milkvetch species.

Animal Response to Toxin

Some toxins quickly change to harmless substances
upon ingestion or are rapidly eliminated after entering
the body and are therefore usually of little danger to
an animal. Alternatively, toxins rapidly absorbed into
the animal’s circulatory system following ingestion are
very dangerous.



CONDITIONS LEADING TO LIVESTOCK POISONING
AND MANAGEMENT TO REDUCE IMPACTS

The most effective way to prevent livestock loss from
poisonous plants is to properly manage rangeland,
pasture, forest, and livestock. Develop a grazing plan
that improves or maintains rangeland or pasture
condition and prevents poisoning. Plans should
consider poisonous plants in the area, allowing animals
to avoid them or graze them at the most appropriate
time. Poisoning typically occurs when livestock
are enticed by hunger or other stressful conditions,
although there are exceptions where animals may
show an unexplained preference for a poisonous plant.
Livestock managers should know what poisonous
plants are present and how to prevent animal intake.
Hundreds of plants are poisonous to livestock at certain
doses. Many are always toxic, whereas others are toxic
only under certain conditions. In some situations, a
poisonous plant may even form an important part of
livestock diets without negative effects on the animals
(e.g. greasewood).

Grazing Rangeland and Pasture
that Are in Poor Condition

A common condition under which plant poisoning
occurs is grazing rangeland and pasture that are in
poor condition. Generally, as vegetation is overgrazed,

Photo: USDA-NRCS

palatable species are reduced in abundance and less
palatable species, including invasive and/or poisonous
plants, increase. As pasture condition continues to
decline, animals have to consume increasing quantities
of less palatable and possibly poisonous plants to
meet their nutritional requirements. The association
between scarcity of forage and increased consumption
of poisonous plants cannot be ignored when trying to
mitigate toxicity issues. Livestock managers should use
good grazing management, graze during the correct
season, and use appropriate animal stocking rates.

Hungry Animals on Infested Rangeland,
Pasture or Cover Crop

Hungry animals graze less selectively than satiated
animals and tend to eat whatever is within close
proximity. Hungry animals should never be exposed to
areas with large concentrated populations of poisonous
plants. Poisoning often occurs when animals consume
too much or eat too rapidly, behavior typical of hungry
animals.

Early Season Grazing on Rangeland

When native rangeland or pastures are grazed too
early in the growing season, the earliest growing

Many invasive plants have poisonous properties including houndstongue, blueweed, field bindweed, hoary
alyssum and more (see Table 3). Houndstongue (Cynoglossum officinale) is an invasive biennial forb that is
sometimes harvested in hay where it can cause poisoning. Animals may graze pasture containing poisonous
invasive plants without ill effects if ample good forage is available.



species must carry the grazing load. If palatable,
non-poisonous plants are unavailable, livestock
will eat whatever is available, including poisonous
plants. Several poisonous plants (e.g. low larkspur,
lupine, deathcamas) are among the first to emerge
in the spring and are in their most succulent stages.
Livestock should not be released onto rangeland or
pasture until adequate desirable forage is available to
support grazing.

Livestock Familiarity with the Area

Animals new to an area, especially previously
confined animals, tend to graze less selectively and
may consume a greater diversity of plants (including
poisonous plants) than animals which are familiar
with the area. In other words, they are naive to toxic
plants in a new pasture. Where livestock are grazed
in unfamiliar areas, handlers should watch animals
carefully. Be especially careful when grazing newly
acquired livestock that are in unfamiliar rangeland
or pasture. Once an animal becomes familiar with an
area and its toxic plants, it may be safe to graze the
pasture. For example, on rangelands where locoweed
is abundant, it is safe to graze only those animals
which are acquainted with locoweed but do not seek
it out for consumption.

Meadow deathcamas (Zigadenus
venenosus), a perennial with long
linear leaves, is one of the first
plants to begin growth in early
spring. Without enough other
forage, deathcamas species may
be heavily grazed and will cause
livestock losses.

herd.

Locoweed species (Oxytropis spp.) are
poisonous at all stages of growth throughout
the year including when dried. Livestock that
have never grazed locoweed will usually
avoid it; however, once consumed, an animal
can become habituated to grazing locoweed.
Livestock owners can reduce losses by
removing locoweed-eating animals from the

Improper Herding, Driving and Bedding

Crowded animals need time to scatter across an area
large enough to allow selective grazing. When animals
are crowded, they may be forced to eat whatever
vegetation is available. Livestock managers can minimize
poisonous plant consumption by using open or loose
herding methods with slow movement.

Animals often become nervous when they are driven or
trailed. When being moved, animals are also unable to
quickly satisfy their hunger like they would under normal
pasture conditions, and they become less selective in their
plant consumption. Animals that are both hungry and
driven quickly are even more susceptible to poisonous
plants. To minimize losses, animals should be satiated
and driven slowly through areas with poisonous plants.

Livestock prefer to graze late in the evening and in the
morning after leaving their bedding grounds. They are
less selective in their grazing habits during these times
and are more likely to consume toxic quantities of
poisonous plants. The risk of plant poisoning increases
when animals are bedded down in the same area for
several nights.

High-use areas are subject to overgrazing of palatable
plants, resulting in an increase of unpalatable plants,
many of which are poisonous. Livestock managers can

Greasewood (Sarcobatus vermiculatus) is
adapted to saline soil where it uptakes and
accumulates soluble sodium and potassium
oxalates in the fleshy leaves. It can be safely
eaten by livestock in moderate amounts with
other forage. However, poisonings can occur
when livestock eat large amounts of greasewood
leaves or buds in a short period of time.
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reduce losses by selecting new trails and bedding
grounds when possible.

Inadequate Nutrient Supply

Animals with nutrient deficiencies often seek plants
that contain high levels of the nutrient that the animal
is lacking. For example, salt-deficient animals may
seek out and excessively consume salt-accumulating
plants like greasewood. To minimize losses, place salt
and phosphorous supplements in several locations in
the pasture and throughout the entire period of use of
the pasture. Salt and phosphorous supplements can
also be used to improve livestock distribution and lure
them away from areas supporting poisonous plants.
Do not place salt and other supplements in an area
where poisonous plants are growing.

Water Quantity and Quality

Animals tend to graze indiscriminately when they have
been without water for more than two days and are
finally given the opportunity to drink. Therefore, do
not place or develop water in areas where toxic plants
are present. Always provide animals with an adequate
supply of water.

Water quality is an important aspect of livestock
management and animal performance. If water sources
become contaminated with fertilizers or manure, blue-
green algae can proliferate and lead to poisoning.
Pesticide drift may also contaminate water sources
and endanger livestock. Additionally, elevated levels
of nitrates, metals (e.g. copper, lead, zinc), and other
elements (e.g. selenium, arsenic, boron) in soil can
lead to unsafe levels in surface and groundwater. Have
water sources tested annually, determine if results are
within recommended water quality standards, and
take steps to determine the source of any problem.

Environmental Conditions

Late spring and early fall snowstorms may cover
shorter, more desirable species, leaving taller statured
poisonous plants like tall larkspur, deathcamas, and
lupine as the only vegetation available to livestock.
Poisoning potential may be compounded in the fall if
fruiting (podded) plants extend above the snow, and
those fruits are highly toxic. To minimize losses, either
move or feed supplements to livestock subjected to
these conditions.

Following heavy rain, some poisonous plants become
more palatable or toxic because the rain stimulates new
plant growth. This is especially problematic if other
vegetation becomes matted and entangled, making it

difficult for livestock to graze as discriminately as under
drier conditions. When this situation arises, consider
moving livestock to other areas or feeding supplements
to reduce consumption of poisonous plants.

Drought can lead to early maturation of many
palatable plants. In contrast, several poisonous plants
remain green during drought (e.g. deep-rooted lupines
or locoweed; evergreen yew or laurel). As a result,
these poisonous plants may become more attractive
to livestock, receive more use, and increase the risk of
poisoning. The adverse effects of drought are worsened

Many plant species with poisonous properties, including
tall larkspur, water and poison hemlock, iris, and buttercup,
grow near livestock water sources such as seeps, springs,
or wet meadows (see Table 3). Livestock should be

moved from areas where poisonous plants surround water
developments, especially during the species’ toxic window.
Tall larkspur (Delphinium occidentale) poses a risk of
poisoning during flower and early seedpod growth stages.
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on overgrazed rangeland and pasture where more
palatable non-poisonous plants were already stressed.
These areas are also susceptible to an increase of
poisonous plants when wet years follow drought.

Well-managed rangeland and pasture leaves some
forage to carry-over for use during drought. During
extended droughts, livestock numbers may need to be
reduced or supplemental feeding initiated.

Cultural Practices

Cultural practices, such as spraying herbicides or
spreading fertilizer, may increase the palatability of
poisonous plants for a short time after application.
Certain herbicides (e.g. glyphosate, 2,4-D) will increase
the plant sugar content and sweetness, making it more
palatable to livestock. Salt-based herbicides can also
make poisonous plants more attractive. All animals
should be kept off rangeland or pasture supporting
poisonous plants for at least two weeks following
applications of herbicides or fertilizers, and always
follow grazing restrictions on the product label.

Grazing System

Grazing systems vary by timing, frequency, duration,
and intensity of livestock use and can be manipulated
to help manage poisonous plants. Timing refers to the
season grazing occurs, and frequency is how often
a pasture is grazed. Duration is how long a pasture
is grazed. Intensity involves stocking density (i.e.

Locoweed species (Oxytropis sericea pictured here) grow in a variety of
habitats, have pea-shaped flowers that can be white, yellow, blue or purple,
and can remain green when other vegetation is dormant. Livestock owners
can reduce locoweed losses by keeping animals off pastures until good

forage is available.

number of animals per acre) and is the cumulative
effect grazing animals have on forage during a time
period. For example, an intensive grazing management
system does not necessarily lead to high grazing
intensity (utilization) but it does require management
that optimizes stocking density and duration to achieve
utilization objectives.

Timing can be manipulated to avoid grazing when
plants are most toxic. Intensity can be manipulated in
some situations to alter the selectivity or amount of a
plant that is consumed by each animal. For example,
high intensity grazing systems (i.e. a higher density
of animals for a shorter amount of time in a pasture)
result in lower forage selectivity. While this could lead
to increased consumption of poisonous plants, and
must be carefully managed, this approach may also
limit the amount of exposure any single animal has to
a poisonous plant, thus limiting dose. High intensity
grazing systems are most effective when there is
adequate non-toxic forage and fewer poisonous plants.

It is important to note that pastures that are grazed
with high frequency and long duration can expose
livestock to higher risk of consuming a toxic dosage of
a poisonous plant as the livestock exhaust preferred
forages. However, when livestock are moved more
frequently to new pastures with adequate high-
quality forage, the risk of consuming poisonous plants
decreases.

Because some poisonous
plants are more palatable or

available at certain times of
the year, seasonal grazing
can be a consideration for
avoiding poisonous plants at
toxic doses. In the example
of tall larkspur, infested
pastures could be grazed early
or late, ultimately avoiding
the toxic window (or the time
when toxicity is greatest) that
occurs for about five weeks at
the start of the flowering stage
and ends in the pod stage.
However, a grazing system
that relies on grazing a pasture every year
during the same season can also result
in decreases in palatable, non-poisonous
plants and increases in less palatable and
poisonous plants, particularly in a rangeland
setting.



Multi-species Grazing

The use of different livestock species in a multi-species
grazing approach is a strategy to mitigate toxicity.
For example, sheep can tolerate larkspur at doses
four times greater than cattle, so larkspur poisoning
of sheep is rare. A strategy of grazing sheep prior to
grazing cattle could reduce larkspur abundance and
decrease the risk of cattle consuming larkspur later.

Crop and Cover Crop Grazing

Crop and cover crop management, harvesting, and
storage may influence the risk of livestock poisoning.
Most toxicity risks with grazing cover crops are
associated with nitrates in small grains, hydrogen
cyanide (HCN, also known as prussic acid) from
sorghum and sorghum-sudangrass, and mycotoxins
such as fusarium and ergot from various grass species.
In general, monocultures or low diversity cover crops
on highly fertilized land pose the highest risk of
accumulating nitrates and affecting livestock if grazing
is too heavy. Similarly, appreciable quantities of HCN
can accumulate in new growth of cover crop species
following clipping, drought, frost, hail damage, or
grazing. Risks of poisoning from crops can be reduced
by waiting to graze until plants have reached the proper
height, maintaining a six-inch stubble height, grazing
during daylight only, and waiting to graze until one

Larkspur (Delphinium spp.) is highly palatable to cattle, and
losses occur when cattle graze larkspur-infested areas when it is
abundant or growing in large patches. Low larkspur (Delphinium
bicolor), with its characteristic blue-purple spurred flowers,
completes its lifecycle in the early spring. Livestock losses can
be prevented by deferring grazing until plants lose their flowers
and pods when it rapidly senesces.

week after a killing frost. In addition, when selecting
species for a cover crop mix that will be grazed, plant
a diverse cover crop mix, use certified seed, and select
varieties low in HCN to minimize the risk of poisoning.
A cover crop sample should be tested for nitrates prior
to grazing.

Cover crops usually palatable and nutritious to livestock
can pose a poisoning risk during periods of environmental
stress or as a result of crop management, harvest, or
storage.

CARE FOR IMPACTED
ANIMALS

Preventing livestock poisoning is usually easier than
curing a poisoned animal. There is often no antidote
available for a plant toxin, and rangeland or pasture
conditions may make treatment difficult. When a
poisoned animal is found alive, if possible and without
causing stress, it should be placed in a cool, shaded area
with proper food and water. However, care should be
taken when moving animals. Moving animals impacted
from consuming a poisonous plant (e.g. larkspur) can
exacerbate the problem. Contact a veterinarian as soon
as possible to diagnose and treat the animal.

Help with poisonous plant
problems may also be obtained
from local veterinarians:

» Wyoming State Veterinary Laboratory
(http://www.uwyo.edu/wyovet/)

« Montana Veterinary Diagnostic
Laboratory

(http://liv.mt.gov/Diagnostic-Lab)
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CONTROL OF POISONOUS PLANTS

Many poisonous plants in Montana and Wyoming are
native species and a natural part of plant communities.
Most native poisonous plants do not naturally
dominate the plant communities where they occur, or
their presence is the result of disturbance. Generally,
control of native poisonous plant species is not needed.
Instead, good grazing management strategies should
be implemented to allow desired species to outcompete
poisonous ones. Proper stocking rates and the initiation
of a good grazing system may reduce the abundance of
poisonous species through competition with desired
non-poisonous species. In addition, several poisonous
native plant species have beneficial forage attributes
which offset their poisonous properties. For example,
greasewood is poisonous when eaten nearly exclusively
but is valuable forage when consumed with a moderate
amount of other desirable forage plants. If small scale
management of native poisonous plants is necessary,
mechanical (mowing, digging), cultural (exclusion
fence, proper land management), biological (selective
grazing, insects), herbicides, and/or revegetation can
be used.

In contrast, many introduced (i.e. non-native)
plant species with toxic properties can form dense
infestations. Many of these species have weedy or

POISONOUS SUBSTANCES

invasive properties, and some are listed on county or
state noxious weed lists (e.g. leafy spurge, common
tansy; Table 3). Be aware that some herbicides (e.g. 2,4-
D) may increase palatability of the toxic plants. Also,
herbicides may impact desirable non-target plants
and reduce diversity and quality of the vegetation. If
chemical control is necessary, obtain management
information from your local Extension, Montana Weed
District, or Wyoming Weed and Pest office.

Leafy spurge (Euphorbia esula) can form dense
infestations that can cause skin and gastrointestinal
issues for cattle but can be managed by sheep
grazing. Control methods for poisonous plants will
depend on the species, site condition, and size of the
infestation.

AND OTHER FORAGE PROBLEMS

Poisonous plants contain at least one of the
following;:

» Substances that are directly poisonous to
livestock. Alkaloids contained in certain
lupine species and oxalates contained in
halogeton are common examples.

» Substances that are themselves harmless,
but become toxic as they decompose slightly
before or upon ingestion by the animal.
Chokecherry leaves, for example, contain
the glycosides amygdalin and prunnasin
which, upon hydrolysis (mixing with rumen
microbes), forms highly toxic hydrogen
cyanide (also known as prussic acid or
hydrocyanic acid).

Substances absorbed from soil and accumulated
to toxic levels by the plant. For example, several
milkvetch species can accumulate selenium.

Substances which make parts of the affected
animal hypersensitive. An example is the
pigment hypericin (contained in St. Johnswort)
that causes white-skinned animals to be
hypersensitive to sunlight.

Miscellaneous substances such as toxic elements
or metals (fluorine, arsenic, etc.) that can
accumulate on or in plants found near industrial
developments, toxic products formed by fungi

in moldy hay or silage, contact irritants, and
poor water quality caused by blue-green algae
blooms.
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PRINCIPAL TOXINS

The most common toxic substances in Montana and
Wyoming plants are described below. Less common
toxic substances are described in the Glossary.

Alkaloids

Alkaloids are generally present in plants as an organic
acid. There are over 40 different types of alkaloids
that cause poisoning, and some plants may contain
more than one. Alkaloids are always present and well-
distributed throughout plant tissues. The relative
toxicity and concentration of individual alkaloids
varies among plant species and populations. Common
human-consumed alkaloids include -caffeine and
nicotine. Types of toxic alkaloids include steroidal,
pyrrolizidine, indolizidine, piperidine, diterpenoid,
quinolizidine, and tropane.

Symptoms:

Alkaloids ingested by livestock cause a strong
physiological reaction. Alkaloids, such as those found
in larkspur, induce muscular paralysis. Swainsonine,
associated with locoweed, causes significant poisoning
issues referred to as “locoism.” Signs of locoism may
include depression, circling, staggering, reproductive
failure, heart failure, and weight loss. In addition, a
compromised immune system stemming from locoism
may lead to other ailments such as foot rot, pneumonia,
warts, and other infections. Alkaloid symptoms of the
extremities (i.e. feet and ears) include vasoconstriction
and reduced blood flow. Teratogenic species, including
locoweed, groundsel, false hellebore, lupines, and
poison hemlock, harm the developing fetus if plants
are consumed at certain stages of gestation.

Plants containing alkaloids include but are not
limited to: tall and low larkspur, monkshood, poison
hemlock, deathcamas, nightshades, black henbane,
locoweed, lupines, tansy ragwort, houndstongue,
milkvetch, yew, false hellebore, and others.

Cardiac Glycosides

Cardiac glycosides have direct effects on cardiac func-
tion. Cardiac glycosides are present throughout the
plant, especially the leaves, and retain reduced toxic-
ity when dried. Small quantities of ingested plants can
cause symptoms.

Symptoms:

Cardiac glycosides directly impact the gastrointestinal
tract causing hemorrhagic enteritis, abdominal pain,
and diarrhea. Cardiac glycosides alsoinhibit the cellular
membrane sodium-potassium pump which results

Nightshade species (Solanum nigrum pictured here) have tomato-
like, star-shaped flowers with five petals. They are not usually
palatable to livestock but cause issues when harvested with hay or
grain crops then fed to livestock. Losses can be minimized through
pasture management and weed control.

in a progressive decrease in electrical conductivity
through the heart and blocks cardiac activity. While
low doses of cardiac glycosides can be beneficial by
slowing heart rate, increasing the contraction force
and increasing cardiac output, animals consuming
toxic doses develop heart and digestive disturbances
leading to death. Additional signs of poisoning include
rapid breathing, cold extremities, and a rapid, wealk,
irregular pulse caused by cardiac arrhythmias and
heart block. Death typically occurs within 24 hours of
the onset of symptoms.

Plants containing cardiac glycosides:

Milkweeds and dogbanes can cause cardiac glycoside
poisoning. However, cases of cardiac glycoside
problems are rare, especially for dogbane.

Milkweed species (Asclepias speciosa pictured here) can have
broad or linear leaves arranged alternately or in whorls. It is most
dangerous when actively growing, but toxicity decreases with
drying. Livestock tend to consume milkweed when other forage is
limited, after a frost, or when it is incorporated in hay.
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Cyanogenic Glycosides

Cyanogenic glycosides are indirectly toxic
in that they hydrolyze to produce hydrogen
cyanide (HCN, also known as prussic acid) in
the presence of certain enzymes and when acted
upon by microorganisms in the plant or rumen.
Hydrogen cyanide is a highly toxic, rapidly
acting poison that inhibits oxygen utilization
by cells. Some plants naturally have high levels
of cyanogenic glycosides, especially in early
growth stages, rapidly growing plant parts, and
seeds. In other plants, the level of cyanogenic
glycosides is influenced by climatic conditions,
soil factors, and other factors that slow growth.
Enzymatic conversion to HCN is enhanced
when plant cells are damaged from drought,
wilting, freezing, or crushing, or when stressed
from low soil moisture, high nitrogen, low
phosphorous, or herbicide applications. Avoid
grazing plants high in cyanogenic glycosides
while these conditions exist and wait at least
a week after a severe drought or frost before
grazing. Hydrogen cyanide deteriorates with
time; therefore, dried hay is safe to consume.

Symptoms:

Hydrogen cyanide rapidly inactivates cellular
respiration leading to a characteristic cherry-
red venous blood from the failure of oxygen
releasing at the tissues. The heart and brain
are affected by a lack of oxygen, causing death
to occur within one to two hours or several
minutes in acute cases. Signs of poisoning prior
to death include difficulty breathing, frothing
at the mouth, irregular pulse, dilated pupils,
staggering, muscle tremors, bright red mucous
membranes, and convulsions. Chronic ingestion
of low levels of cyanogenic glycosides can
cause various neuropathies, musculoskeletal
deformities, and goiter. Cattle and sheep
(ruminants) are more susceptible to HCN
poisoning than horses (monogastrics). Fetuses
are also extremely sensitive to HCN poisoning.

Plants containing cyanogenic glycosides:

Hydrogen cyanide poisoning is most commonly
associated with Johnsongrass, sudangrass, sor-
ghum-sudan grass, chokecherry, serviceberry,
and arrowgrass.

Serviceberry (Amelanchier alnifolia) grows up to 13 feet tall and produces
clusters of white flowers in early spring. The upper 2 to % edge of the
leaf is toothed which distinguishes it from chokecherry whose leaves are
toothed along the entire edge. Like chokecherry, serviceberry produces
hydrogen cyanide and foliage is especially poisonous in the early
flowering stage.

Nitrate

Nitrate poisoningis caused by excessive consumption of nitrate
(NO3) or nitrite (NO2). Under normal conditions, nitrates are
converted during digestion to nitrite; the nitrite then becomes
ammonia which in turn is converted to protein. When high
levels of nitrates are consumed, nitrite will accumulate in
the rumen. Since nitrite is up to ten times more toxic than
nitrate, poisoning can occur. Nitrate poisoning is a problem
for ruminants (cattle, sheep) but is unlikely in monogastric
animals (horses) because monogastric animals can’t readily
convert nitrate to nitrite in their digestive systems.

Nitrates are most concentrated in plant stems and stalks, and
to a lesser degree leaves; they do not accumulate in flowers or
seeds. Nitrate levels are highest in young plants and decrease
with maturity. Nitrates decrease only slightly with drying, so
feeding nitrate-rich hay can be a problem.

Symptoms:

Nitrite is absorbed into the bloodstream and converts
hemoglobin to methemoglobin which interferes with the
ability to carry oxygen from the lungs to the tissues. Signs
of nitrate poisoning are related to the lack of oxygen in blood
including: blue to chocolate brown mucous membranes
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Russian thistle (Salsola tragus), a highly branched herbaceous
weed with spine-tipped leaves, can accumulate nitrate. Many
plants, including crop and weed species, can accumulate nitrate.
Plants containing between 0.5% to 1.5% nitrates can have
sublethal effects on livestock, while plants with more than 1.5%
nitrates may be lethal to livestock.

or blood, difficulty breathing, rapid pulse, salivation,
staggering, coma, and death. Sublethal or chronic nitrate
poisoning can cause abortion during any stage of gestation
due to lack of oxygen.

Plants containing nitrates:

Rangeland and pasture plants known to accumulate
nitrates include redroot pigweed, lambsquarters,
kochia, curly dock, Russian thistle, nightshades, and
Johnsongrass. Grazed crop or cover crop species known
to accumulate nitrates include barley, oats, millet, rye,
sorghum-sudangrass, wheat, corn, alfalfa, sugar beet,
rape, radish, and turnip.

Contact your local Extension or Department
of Agriculture office for assistance testing
forage for nitrate content. In Montana,

MSU Extension offers an in-office test to
rapidly assess the presence of high forage
nitrates. In Wyoming, the Department of
Agriculture offers feed and forage analyses
for nutrients and toxic constituents.
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Oxalates

Oxalates cause problems when livestock are not
accustomed to grazing oxalate-containing plants.
Animals can tolerate grazing oxalate-containing
plants if they have other plants in their diet to
dilute oxalate in the rumen. For example, cattle
can graze sites dominated by greasewood if there
is ample grass. However, if there is very little grass
and greasewood leaves have dropped to the ground,
cattle intake of greasewood may increase along
with the risk of oxalate poisoning. Also, gradually
introducing ruminants to oxalate-containing plants
can increase rumen microflora that degrade oxalate
and minimize impacts. Supplementing livestock’s
diet with dicalcium phosphate before and during
high-risk oxalate exposure, can effectively reduce
losses.

Symptoms:

Oxalates occurs in two forms: insoluble calcium
oxalate and soluble oxalates. Insoluble calcium
oxalate, a needle-like crystal, causes severe damage
to kidney tubules. This chronic form of oxalate
poisoning leads to renal failure and death. Soluble
oxalates rapidly combine with and decrease serum
calcium and magnesium, thus impairing normal cell
membrane function. This acute oxalate poisoning

causes muscle tremors, weakness, collapse, and
death.

Plants containing oxalates include halogeton,
redroot pigweed, lambsquarter, kochia, sorrel,
curly dock, greasewood, and purslane.

Kochia (Bassia scoparia) has green or reddish stems,
linear leaves, and is often covered with silver or rusty
hairs. Kochia and other members of the goosefoot
family (Chenopodiaceae) have been associated with
oxalate and nitrate poisoning, although occurrences are
uncommon.



Saponins

Saponins are naturally occurring glycosides in plants
that have soap-like compounds. Saponins increase the
permeability of membranes and may cause hemolysis
of red blood-cells, thus releasing hemoglobin.

Symptoms:

Plants containing saponins may act as a diuretic causing
diarrhea. Other symptoms include biliary obstruction,
bloat in ruminants, photosensitivity, salivation, acute
hepatopathy, and death. Some saponin containing
plants (e.g. oats) are beneficial when consumed,
increasing and accelerating the ability to absorb
compounds such as calcium and silicon that assist in
digestion.

Plants containing saponins include snakeweed,
puncturevine, kochia, and bouncingbet.

Selenium

Selenium is an essential nutrient for animals, but it
accumulates in certain plants to levels that are toxic to
livestock when those plants are growing in selenium-
rich soils. For example, some species of saltbush provide
good forage on soils with low selenium levels but are
poisonous when growing on soil high in selenium.
Selenium-rich soils are derived from cretaceous shales
and glacial deposits and are generally found in semi-
arid areas. Plant uptake is variable and depends on
the chemical form of selenium, soil pH, temperature,
moisture, plant species, and stage of plant growth.

Symptoms:

Selenium intoxication can occur as acute or chronic
poisoning. Signs of acute selenium poisoning, occurring
when animals ingest more than 50 parts per million
(ppm), include abnormal posture, unsteady gait,
abdominal pain, increased pulse and respiration rate,
and sudden death. Chronic selenium poisoning is more
common, with symptoms including rough coat (bob-
tail, roached-mane), hair loss, hoof lesions, lameness,
defective hoof growth, and reduction in fertility.

Plants containing selenium:

Plants with more than 5 ppm selenium are potentially
toxic. Primary selenium accumulator or indicator plants
may accumulate up to several thousand ppm selenium.
Obligate accumulator species, including milkvetch and
princesplume, can cause acute poisoning but are rarely
consumed due to poor palatability. Secondary selenium
accumulator plants may contain up to several hundred
ppm selenium, but lesser amounts are much more
common. This group includes aster species, milkvetch,
saltbush, Indian paintbrush, curlycup gumweed, and
snakeweed. The low-accumulator group, including
alfalfa, corn, and grains, rarely accumulate more
than 50 ppm selenium and usually only 5 to 12 ppm.
However, it is the low-accumulator plants that cause
the most toxicity problems because they are commonly
grazed by livestock and can lead to chronic selenium
poisoning.

Milkvetch species (Astragalus spp.) have pinnately compound
leaves and pea-shaped flowers and are primary selenium
accumulators. To prevent animals from eating excessive amounts
of selenium, identify areas of high selenium soil and develop a
grazing or forage-production plan.
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OTHER FORAGE PROBLEMS AND DISORDERS

Bloat

Bloat is caused by the entrapment of fermentation
gases in the rumen. Bloat usually occurs when livestock
consume lush legumes such as alfalfa or white clover.
Soluble proteins in forages and other small particles
within the cells of the plant are rapidly released once
they reach the rumen. These proteins and particles are
attacked by slime-producing rumen microbes, which
cause a buildup of stable foam. The foam, often due
to the presence of saponins, decreases the animal’s
ability to expel rumen gases that are created from
fermentation of plant material. These gases begin
to accumulate, causing pressure on the diaphragm,
leading to bloat.

Symptoms:

Livestock suffering from bloat will begin to swell rapidly
on the left side. Kicking at their sides or stomping
their feet are other signs the animal is experiencing
discomfort. Breathing may be labored, and urination
and defecation frequent. In severe cases, the rumen
can become distended, and death may occur.

Plants causing bloat include alfalfa, clovers, brassi-
cas, cultivated grains, and sweetclovers.

Alfalfa (Medicago sativa) is an important forage species with
trifoliate leaves and purple or blue, occasionally yellow, flowers.
Risk of poisoning from alfalfa and other forage legumes
depends on the amount and rate of consumption, composition
of the animal’s diet, the plant’s accumulation of toxic chemicals
(e.g. selenium, nitrate), and how the crop was managed,
harvested, or stored.

Mechanical Injuries

Mechanical injuries are physical issues caused by
spines, sharp seeds, burs, and awns. The plant may
not be poisonous, but the injuries can cause symptoms
that resemble a toxin effect.

Symptoms:

The injury may result in sores and inflammation on
the tongue, gums, eyes, nose, and skin. Sores can lead
to localized skin infections or a general infection from
bacteria entering the circulatory system. Additional
injuries include plant fibers that may lodge in the
stomach or intestines and fibers imbedded in eyelids
causing lesions to the eyeball. Animals suffering
mechanical injury may stop eating and develop a poor
condition.

Plants causing mechanical injuries include bristle-
grass, cheatgrass, needlegrasses, foxtail barley, rye,
wild oats, burdock, and cactus.

Some plant species, although not poisonous, can cause injury to
animals resulting in discomfort, inflammation, or poor condition.
Mechanical injuries can be caused by native or non-native species
with long awns such as foxtail barley (Hordeum jubatum), needle-
and-thread, or cheatgrass.

Mycotoxins

Mycotoxins are toxins produced by mold (fungi). The
host plant itself may not be toxic (e.g. alsike clover,
sweetclover), but toxicity problems can occur with
improper feed (seeds, hay, silage) harvest and storage.
Some fungi cause toxicity problems in specific plant
species (e.g. perennial ryegrass, tall fescue, lupine).
Major classes of mycotoxins include aflatoxins,
trichothecenes, fumonisins, zearalenone, ochratoxin,
and ergot alkaloids (e.g. endophyte-infested fescue,
swainsonine).

Symptoms:

Symptoms will vary depending on the mold involved.
Mycotoxins in lupine can cause severe liver, kidney
and muscle disease. Ergot alkaloids in tall fescue cause
vasoconstriction at the extremities, elevated respiration



rate, convulsions, lameness and tenderness of the legs,
poor hair condition, loss of extremities (hooves, ears,
tails), decrease in milk production, difficult births, and
abortion.

Plants commonly containing mycotoxins include
alsike clover, red clover, corn, sweetclovers, perennial
ryegrass, tall fescue, and lupine.

Photosensitization

Photosensitization can be caused from consuming
plant species containing light-sensitive compounds
that, once absorbed in the gastrointestinal tract,
circulate in the blood. In primary photosensitization,
photodynamic compounds accumulate in blood vessels
at the skin surface, particularly in non-pigmented
skin, and ultraviolet light transforms compounds into
toxins. As a result, skin becomes abnormally sensitive
to sunlight causing severe inflammation and damage.
Secondary photosensitization, which is more common
than primary photosensitization, is caused by a variety
of plant toxins that cause liver damage or liver disease.
The damaged liver cannot excrete phylloerythrin (a
bacterial breakdown of chlorophyll), and it accumulates
in the bloodstream. As phylloerythrin circulates and is
exposed to ultraviolet light, it causes oxidative injury
to blood vessels and skin tissue. Animals do not readily
eat plants containing liver-damaging substances
(e.g. pyrrolizidine alkaloids) unless they lack quality
forage or are exposed to plants in hay. Since ingesting
damaging substances is cumulative, liver disease and
associated photosensitization may take many months
to appear.

Symptoms:

Signs of primary photosensitization include severe skin
irritation, photophobia (e.g. seeking shade), rubbing and
shaking the head, excessive eye tearing and discharge,
redness of non-pigmented skin, increased sensitivity
of skin, and swelling around ears, eyelids, lips, and
nose. Skin can ooze serum, form crusts, lose hair, and
slough white skin. Lameness can occur from impacts
to hooves. Secondary photosensitization, in addition
to symptoms of primary photosensitization, includes
signs of liver failure such as weight loss, neurologic
signs (e.g. yawning, drowsiness, aimless wandering,
head pressing, increased licking, and coma), jaundice,
abdominal distention, and diarrhea.

Plants causing photosensitization:

Plants associated with primary photosensitization
are buckwheat, St. Johnswort, and cow parsnip.
Plants associated with liver damage leading to
photosensitization include horsebrush, tansy ragwort,
groundsel, fiddleneck, houndstongue, and blueweed.
In addition, moldy plants and blue-green algae can
cause liver damage from

photosensitization.

St. Johnswort (Hypericum perforatum), identified by the five-
petaled yellow flowers with black glands on the petal margins,

can form dense patches in mountains, foothills, rangelands and
disturbed areas. Animals that eat St. Johnswort and are exposed to
direct sunlight develop photosensitization in the white areas of the
body. Affected animals should be moved out of direct sunlight and
provided free access to fresh water and feed.

Volatile Oils

Volatile oils are organic compounds that readily
vaporize or evaporate. They are responsible for a plant’s
odor and a bitter taste, and, in some plants, are part of
the plant’s defense to herbivory and insects. Toxicity
varies with plant species.

Symptoms:

Livestock exposed to plants with volatile oils may have
dermatitis or skin and mucous membrane irritation.
When ingested, volatile oils may cause digestive tract
irritation, vomiting, reduced rumen activity, damage to
the mucous lining of the digestive tract, nervousness,
altered milk taste, and diarrhea.

Plants containing volatile oils include sagebrush,
sagewort, buttercup, and horseweed.

- 20 -



Z 9|qel ul sajoads 10} d|ge|ieAe UOBWIOUI 9SOP JIX0)

(sasioy) ssauxeam ‘aduels Buiyanoid
‘as|nd 1se} ‘uoneuIpJo0dUl ‘sSo| Iyhiam ‘sainzias ‘SuoIS|NAUOD

reak jo awn snosabuep 1sow Jo wed weld ajgndaosns 1sow ‘1eak jo awi Jo ued ueld ,

109ye 0} pajoadsns = G ‘sjoaye Ajalel = ¥ ‘Sjosye umouy = X ¢

‘(deays ‘ap}1e2) UONEAIES BAISSBIXD ‘Bulyieaiq Aynoiip [eual ey ul
‘aadde Jo sso| ‘1anay ybiy ‘elwsue ‘aulin Apoojq ‘Buipas|q ‘1e|N20 ‘SnoAJau aseulwelyl = pue ‘|je} (wnuiinbe wnipuald)
[e1084 pue [eseu ‘uoissaidap ‘sabeylioway ‘ssaupullg ‘yreaq ‘rejnosenoipied ‘apIS09AI6 | ‘yIswiwns e | X X | X LuIajuaxnoelg
A1121X0) JaAI| ‘eaylielp e} (sireuroyyo erieuodes)
‘UolIeAI[eS BAISSIIXd ‘BIXaJ0Ue ‘01109 ‘AJIAIOR UBwnl pasealdaqd | JaAl ‘reunsajulonseb uluodes | ‘Jawwns spaas | X X | X 19gbuiounog
Bules) aks Ie[nao ‘snoAJsu
‘Buissaid peay ‘Buliapuem ssajwire ‘uoissaidap ‘uoneulpioodul ‘le1g|@ysojnasnw | uoneziisuasoloyd (arebjnA wniyos3)
‘aaipunel ‘Alanisuasoloyd ‘Aydotie ajasnwi ‘sso| Jyblam alanas | ‘Ianl ‘Arejuswnbalul ‘piojexje | erep ou e | x X paaman|g
snonJau
alel 1ieay pasealoul ‘sjidnd paje|ip ‘uoeAles pasealdap ‘le19|@ysojnasnuw (18B1u snweAasoAH)
‘eaylielp ‘1eo|q ‘01|09 ‘eixele ‘SUOIS|NAUOI ‘SISeIS [eullSaiul| ‘leunsajuionseh plojexe | elepou e | x X auequay yoe|g
(NDH) ap1s02A|6 (snyejnalulod snoT)
Buiyreaiq Anesay ‘uoneales pasealoul ‘yresp usppns Sswa)sAs [[e | dluaboueAd ‘aresiu e e X | X |l0J241 1004Spaig
ureb
1yBram paonpal ‘uoissaldap ‘Buliabbels ‘ssaupullq ‘ewasAydwa | Alojelidsal ‘snoalsu uIX0109Aw
Areuow|nd ‘elwaue anAjoway ‘ewssAydwa Areuownd pue ‘[e18]@ysojnasnwi ‘(NDH) 2pIs02A|6
‘aulin palojod-pal ‘eaylielp ‘ssaupullq ‘wsiploJAyiodAy ‘reunsajuionsed oluaboueko (suebna e1ag)
‘wnsewoge pue uswnil jo uonsabuod ‘4an0b ‘1eo|q ‘yreaq ‘rejnosenoipsed ‘aleu ‘1eo|q e} sdo} {|je X | X | X Jebns ‘19ag
Buneioe| usym y|iw 181ig ‘uoneAles (eigni ear1oy)
‘eayJllelp ‘01109 ‘10e)] [eunsalulossed pue yinow ayl 0l uolell) [eunsajulonseh apIsodA|b | Jawwns | Auaq e | X X Alagaueg
ainjeladwa) 1004 pasealoul ‘siIuILB| ‘SSaUYNIS [e19]9¥s0nasnw (ejnasnuige|b eziyojAX)
ol ‘sbaj Jamo| uajjoms “eaylielp ‘ssauswe| ‘suonioge ‘yreadq ‘Areuawinbayul wniua|ds | erep ou wals | X X | X Apoom “191sy
Ssausnoixue ‘ssauxeam ‘Buiyrealq Aneay pue (stsnped |
[ewouge ‘arel Lreay pides ‘uoieAles pasealoul ‘anssi) pue poojq (NDH) ap1s09A|6 ‘ewnurew uiyoolbul)
pai-A1iay2 ‘sjidnd painjip ‘sisourAd ‘SUOIS|NAUOI ‘Yieap usappns SwIa)sAs (e ‘poojq oluaboueko Burds elyd X!/ XX +Sselbmoury
aAnonpoadal
aJnjeladwa) 1004 pasealoul ‘siIuILB| ‘SSaUYIS ‘le1aeyso|nasnw (eueoul e0JIa1I2G)
ol ‘sbaj Jamo| uajjoms ‘eaylielp ‘ssauswe| ‘suonioge ‘yreaq ‘leunsajuionsed umouxun e | spass e X Areoy ‘winssA|y
Alojelidsal
Aunnisuasoloyd ‘annonpolidal | uoneznisuasoloyd
‘uoljeoayap pue uoleulin jusnbaly ‘buiyiealq paloge| ‘swajgqo.id ‘Areyuswinbajul ‘wniug|as Sone9| (ennes obeaipa)
uononpouidal ‘sanooy umoibiano ‘Jeolq ‘(siueuiwnl) yreaqg ‘leunsajuionseh ‘aleu ‘reo|q e ‘wals X | X | X | X Lelely
(o
5 %=
pajoayy ZABIA Hed S8 =
swoldwAg woysAsg Jo uebio JapJosiq 10 uixoj ol JuEld I O n O sal9ads jue|d
1P3303Y
)D0}SOAIT

- 21 -

*SuIx0} oy10ads 01 A[judIoj1p puodsal sjewirue
[ENPIAIPUL ‘OSV *9SOP 9} SWNSUOD 0} UdY e} dwil} 9y} pue agesop uo Surpuadop A[jea1s L1ea Lewr Suruosiod Jo suSIs pue ‘SI1IIX0] [[B Ul UddS d( [[Im swoldwAs [[e I0N
"PRAI9SqO 3 03 A[YI] IS0 9s01[} 1k Jue[d [yoed 10} paisi] swoldwAS "Y001SaAl] 01 snoladuep aq Ued saroads Jueld yoiym Iopun suonipuod pue utuosiod jo suSiS ‘T 9[qeL,



Z 9|qeL Ul S8109dS 10} 8|ge|ieAR UOIeW.I0jul 8SOP JIX0) 4

Aunnisussoloyd

Ayjiusyul ‘uoiioge ‘uieb ybiom paonpal ‘Mojy

Mliw paonpal ‘saka Bullarem ‘sisopioe ‘poojq UMOoIg-a1e|0d0yd
‘Buriabbels ‘sisoueAd ‘yreaiq Jo SSaULIOYS ‘Sauriquiaw Snonw
JnjoueAd Appnw ‘wnsewoge pue uswni Jo uonsabuod ‘yreaq

ssauyeam ‘uoissaldap
‘aadde Jo sso| ‘ured [eulwopge ‘BuniwoA ‘uoneuIpIoodUl
‘eIxere ‘suoiS|nAU0D ‘afewep JaAl| ‘ewod ‘yreap usppns

swa|qo.d uononpolidal
‘ssauyeam ‘ssauismolp ‘Auanisuasoloyd ‘Aouaquinoal ‘Buliabbels
‘arel Alojelidsal pasealoul ‘siowall Jejnasnw ‘(sjueulwni) reoig

swajqoid uononpoldai ‘Alanisuasoloyd
‘uoneipAyap ‘uoneAljes aAISSaIXa ‘(sueulwnl) jeo|q

BuiumeA ‘Buissaid

peay ‘sa|2419 ul Bupjiem ‘Burispuem ssajwie ‘uoissaldap ‘aaipunel
‘Aianisuasoloyd ‘ssoj ybiam ‘1ol pabliejua ‘(sjueuiwnl) 1eojq
UOIBAI[ES BAISSIXD

‘Buiabbels ‘ssauxeam ‘SsausnoAlau ‘pal Alayd si poojq

snouaA ‘paiuid seadde ssueiqwaw snodnw ‘yeo|q ‘Buiyrealq
A)InoIyip ‘swiseds Jejnosnw ‘SUoIS|NAUOD ‘BlWo ‘Yieap usappng

UoNRAI[eS BAISS9XD ‘eaylielp ‘sauriquiaw snoonw
[eJo Jo Buiuappai ‘1.l aAsabip Jo uonell ‘ured feulwopqy

Burrea) ‘Alanisuasoloyd

eayLelp ‘Buniwon ‘sdweld yoewols ‘easneN

ureb 1ybram paonpal ‘uoissaidap

‘Buriabbels ‘ssaupullg ‘ewasAydwa Areuowind ‘elwaue JnAjoway
pue ‘aulin paiojod-pal ‘eaydrelp ‘ssaupullq ‘wsiploiAylodAy
‘wnsewoge pue uswnl jo uonsabuod 4a10b ‘1eolq ‘yreaq

swojdwAg

Arejuswnbajui

Aloyeudsal
‘annonpoldal
‘reunsajuionsed
‘rejnosenoipied

JaAI| ‘[eual ‘snoasu
‘leunsajulonsen

Alojeandsal
‘annonpoldal
‘le1g|@sojnasnuwl
‘Areyuswinbayul
‘reunsajulonsed

aAnonpoidal
‘Areyuswinbajul
‘reunsajulonsed

snoAJau
‘Jan| ‘Arejuawinbajul

sueblo

|re ‘Aioresidsal
‘rejnosenoipied
‘leunsajuionseh

[eunsajuionsen

Ie|noo
‘Areyuswinbajul

[eunsajulonseb

Alojesidsal ‘snonlsu
‘le1g|@¥so|nasnw
‘reunsajulonsed
‘rejnosenoipied

P13y
wajsAg uo uebip

uoneziisuasoloyd
‘uLrewinoooueiny

wniua|as
‘arelliu ‘uIxo100AW

apIs09A|H

uoneziusuasoloyd
‘areaiu
‘apIS02A|6 ‘1eo|q

uoneznisuasoloyd
‘ayeJliu ‘uIxo109AwW
‘reo|q ‘piofexe

uoneziusuasoloyd
‘areau
‘UIX0109AW ‘1e0|q

(NOH) apis02A|6
oluaboueAd

S|I0 8]iye|oA
‘9pIS02A|6

uoneziisuasoloyd
‘uAdobely

apIS02A|6

UIx0109Aw
‘(NOH) 8pis024|6
oluaboueho
‘aleu ‘reo|q

Japiosiq 10 uixo]

Jeak jo awi snosabuep 1sow Jo wed jueld ajqndadsns 1sow eak jo awil Jo ued jueld ,

Irej
‘Jawiwins

Ires
‘Jlswwns

Jawwns
‘Bunds

ire

ire

ire

Jawwns
‘Bunds

e

Aey ui
pue ‘|je}
‘Jawwins
e}
‘Jawwns
‘Burids

Irej

JABIA
awn}

109)4E 0} pajoadsns = G ‘sjooye AjaIel = Y ‘Sjoaye UMouy = X ;

spass

‘SI9MO|} X

swar | g X | X | X
spaas

‘sthodds | X | X | X | X

el d | X | X | X

e X | X | X X

e X | X| X | X
spaas
‘Sanes|
® SWals

BunoA e | 4 | X | X | X

e | X X | X

e X | X | X X
Saneg|

‘anyy | X S

sdoy ‘e X | X | X

AEIEAE:

o S

Hed 2 5 5§
jue|d

1P8303 Y

)903}S3AIT

(wnwixew wnajoeiaH)

diusred mo)

(shew eaz)
£U10D

(wnsouids "X

‘wnuewNNS wniyuey)

+INQ34200

(suadai winijoyiil)
alym Isno|D

(asuareud winijoyiil)
paJ ‘1ano[D

(wnpugAy wnijoyl)
IS|e ‘1ano|D

(eaiuenjAsuad

‘d) Al1ay2 uid pue
(eueluibain snunid)
«Alayoaxoyn

(erenonsal
eleydaooielia)d pue
‘dds snjnaunuey)
dnoJsanng

(wnusjnasa wniAdobe)

Teaymyong

(eonueyred snuweyy)
uioynong

(snnnes

snueydey) ysipe. ‘(dds
eoISselg) diuiny ‘ysipel
‘aley ‘ejoued — seaisselq

saloadg jue|d

("u0d) ‘1 9[qeL,

- 22 -



Z 9|qel ul sajoads 10} d|ge|ieAe UOIBWIOUI 9SOP JIX0)

Buissaid peay ‘sso| ybiam ‘Buimo|ems
pue Buimayo Aynaiyip ‘Alaiisuasoloyd alanas ‘ssaupullg

SSaUBaM ‘SSBUSNOAIBU ‘UONBAIES BAISSIXd ‘Bulyiealq
Aynoiyip ‘poojq snouasa pai-Aiiayo ‘sisoueko ‘yiesp usppnsg

Aliw pajure) ‘eayielp
Apoo|q ‘21109 ‘ydewols a0} ays Jo Bulams asnjoid ‘yreaq

210D

(sreob ‘daays) sso| amadde ‘sso| ybiam (sasioy ‘ajed)
Buissaid peay ‘s19alqo Jo Bupjol Juessaaul ‘eayuielp ‘Bumjem
ssajwie ‘uoissaldap alanas ‘ssoj 1ybiam ‘@aipunel ‘eigoydoioyd
‘AuAnisuasoloyd ‘sba| ays Jo ewapa ‘aunn pal ‘esdejoid [e109y

(sasioy) uononpoidal Jood
‘(®11e2) 1209 JBJUIM pPBYS 0] dJN|ie} ‘SSans Teay ‘uonanpoid yjiw
pue uononpoidal palredwi ‘(,J00) 8NJS8Y,) S8NIWSBIIXS Ul BuaIbuLD

1reb rejnbail ‘ssauxjeam
‘UoljBAIlES DAISS9IXd ‘BuniwoA ‘uoneaidsal ynaiyip ‘uonessold
‘Teaqireay Jeinballl ‘SUOIS|INAUOD ‘ew 09 ‘uoniloge ‘s1oajap yuig

JUBWAYIOXS ‘pal
1ybuqg saueiquiaw snodnw ‘pai A11dYd SI poojq snouaa ‘Buiyrealq
Aynoiyip sawauxe ‘Buiyiealq yinow uado ‘Bunued ‘ajes Aiojelidsal

pasealoul ‘arel 1Jeay pasealoul ‘suolnloge ‘yreap usappns

sjidnd Jo uone|ip ‘ssauxeam ‘eaylrelp
‘Buniwion ‘ured eulwopge ‘saueigquiaw SNOJNW JO UOIBIO|0D an|q
‘as|nd pide. ‘reaqiieay Jejnbalil ‘sisourAd ‘ewod ‘yreap usppns

anow o}
22URION[3I ‘'sSaUXeam ‘Uoissaldap ‘uolreAlfes ‘uoireuipioodul ‘ured
[eulwopge ‘ainjre) AsUpIy ‘SioWwal) 8j9sSNW “ewo9 ‘yreap usppns

ssaueam ‘Bulyrealq paloge|

‘siowal] ‘uoneAles aAISsaaxa ‘ainjeladwa)l palamo) ‘Buliabbels
‘BuniWOoA ‘uolresisoid “eixele ‘SUoIS|NAUOD ‘W0 ‘yreap usappns
(daays)

AunJay ur uononpal ((81ed ‘sasioy) |1ey pue urew ayi Jo sirey bBuo)
10 Sso| ‘@ouewloylad uononpoldal paonpal ‘elwaue ‘uonelauabap
julol pue auog ‘ssauawe| ‘ainjre} JaAll ‘Aydoaie LeaH

swoldwAg

Jejndo ‘snonlau
‘[e19]9)sojnasnw

‘ArejuswnbBalul
‘leunsajulonsed

Aloyesidsal
‘rejnoseAoipied

[eunsajulonseh

[eunsajuionsen

SwialsAs |[e ‘feual
‘12|N20 ‘SNoAI3U
‘le18|@3s0[nNasnwW
‘[eunsajuionses

Jejnosenolpies

annonpoidal
‘snoAlau
‘leunsajuionseh

Kloyeandsal
‘annonpoudal
‘snonlau
‘rejnosenolpied

Jejnoo
‘leunsajulonsen
‘I'e|noseAoIpied

[eual
‘leunsajulonsen
‘[e18]9xsonasnw
snoAJau
‘[e19]9¥sonasnw
‘leunsajulonseh

[e19]9¥S0[Nasnw
‘Areyuswinbayul

pP3joayy
wajsAg uo uebip

uolneziisussoloyd
‘umouun

(NOH) apis02A|6
oluabouekd
apIS09A|H

(suedon) pioeye

uolneziisuasoloyd
‘(auip1zijo1iAd)
plojexe

arenu
‘UIX0109AW ‘plojexe

plojee

(NOH) apIs02A|f
oluabourAo

apIS02A|6 oelpied

arelllu ‘arejexo

piorexre

wnius|as

Iapiosi(q 10 uixo)

reak jo awn snosabuep 1sow Jo ued weld ajgndaosns 1sow ‘1eak jo awi Jo ued ueld ,

Burds
elep ou
elep ou

elep ou

'1Rp OU

ey
ul pue
‘Jawwns

el
‘Jawwns
‘Bunids

Bunds
‘IIey

Aey e

elep ou

Bunds
‘e

e1Rp OU

JABIA
awi]

109ye 0} pajoadsns = G ‘sjoaye Ajalel = ¥ ‘Sjoaye umouy = X ¢

sue|d
BunoA {re X

el d | X| X | X
Spaas ‘e X

spass ‘e | X

e X |d d|X

spaas
‘sanes) | X X | X
S1001
‘Sanes|
‘e X | X X
e | o X | X

sanes] X | X | X | X
wals
‘sanes|
e | x X | X
Sanes|
alnjew
‘qng e | X X | X | X

sanes| | X S | X
) QL o
£ 8 8%
Med £ 5 5 O
jue|d
1P3103Y
)20}SOAIT

(elydos eiureinasaq)
pasmxi|4

(‘'dds wnui)
xe|q

(asuanre idsejyl)
ssaloAuuad pjai4

(s1suanle sniNAJoAUOD)

psampulq p|ai

(seplosdoaA| "v)
‘lISaIZUBW BIYOUISWY)
x»03Uu3|ppld

(snaoeulpunie
snJouopayads)
|le1 ‘anasaH

('dds wnueiap)
x91009||3y as|e4

(esowadel snonques)

«pal ‘Aliagiep|3

(wnijojiwaesoipue 'y)
‘wnuiqeuued wnuAoody)

wauegbog

(sndsuo xawny)
+A1In2 “20Q

('dds snuapebhiz)
xSewreayreaq

(esourenbs elapulio)
paamwnb dnaApnd

saloadg jue|d

("1u0d) ‘1 9[qe],

- 23 -



Z 9|qel ul saloads 10} d|ge|ieAe UOBWIOUI 9SOP JIX0)

eIxele
‘sIowal] 9jasnW ‘uoifeAljes ‘BuniwoA ‘uoieaIxolul ‘ewos ‘yreaqg

s|idnd parejip ‘Buipunib yiaal ‘Buimayd snolobia ‘uonealjes
BAISS9IXD ‘uonelauabap ajosnw ‘Bulyrealq pue asind pidels
‘sisAjeled Alorelidsal ‘SUOIS|INAUOD 319ASS ‘WO ‘Yleap uappns

s|idnd paje|ip ‘uoieoaep pue uoijeuln Jusnbaly ‘uoneales
‘Ssauyeam ‘SSausSnoAIau ‘ured [eulliopge ‘uoneuIpoooul
‘as|nd yeam pidel ‘sisoueAd ‘siowall 3j9SNwW ‘eixele ‘sjoajap
yuig ‘sisAjered Alojesidsal ‘ewo9 ‘suonioge ‘yreap usppns

piay ui puiyag Buibbe| ‘uoissaidap

‘eIXaloue ‘uolreulploooul ‘{(d9ey ‘sdi ‘siea) peay jo Buljams
‘peay ayl Jo Sanssi) ay) Jo ewapa pue ssaupal ‘Alanisuasoloyd
Alepuodas ‘Buiyonm} ‘uonesysoud ‘Buiyieaiq Aynoip ‘esind
yeam pidel ‘ainjiey pue Buljjams JaAl| ‘suonioge ‘yreaq

sso| anadde pue

1yBram ‘ssauxeam ‘Buries) anlssadxs ‘Buissald peay ‘BuLispuem
ssajwie ‘Buljoaid ‘uoissaldap ‘eayurelp ‘aoipunel ‘saka punose
uIys 0} ssaupal pue Buljams ‘Alanisuasoloyd ‘uoireulpiooaul
‘ellaue ‘aulin pal ‘sisAjoway ‘asdejoid [e1931 ‘yreaqg

uone|ip idnd ‘Buiyresiq paioge| ‘uonenles ‘Buineams

uone|ip 1dnd ‘Buiyresiq paioge| ‘uoneales ‘Buneams

Buljooup ‘enow 03 aguelon|al ‘uoissaidap

‘uolreulpioodul ‘aesde||09 ‘ssauxeam ‘asind mojs ‘aladde Jo ssO|
‘Auela) ‘siowal) 9jasnw ‘Aouaquindal ‘ainjre) Asupp ‘ewod ‘yeaq
Anaagur *asind

pidel ‘uonioqge ‘ureb ybiam paonpal ‘saka Buuarem ‘poo|q UMOI]
-9]e|020y9 ‘Buniabbels ‘sisoueAd ‘yrealq Jo ssaulioys ‘Auelal
‘wnsewoge pue uswnu jo uonsabuod ‘(syueuiwnl) reojq ‘yread

puels 0] 3|geun ‘SSauyeam ‘eixele ‘yreadg

swoldwAg

[e19]9¥S0[Nasnw
‘reunsajulonsed

Alojesidsal ‘snonlau
‘rejnoseAolpied
‘le1919¥so|nasnw

SswiasAs e

Arejuswnbajul
‘oneday

13| ‘swaisAs (v

Aloyeandsal

Klojesdsal

[eual
‘[e18]93sonasnw

Alojesdsal
‘annonpoldal
‘reunsajulonsed
‘rejnosenoipied

[e18]9¥so|nasnw

pP3joayy
wajsAg uo uebip

plouigeuued

uIXonoI9

plorexre

uoneziisuasoloyd
‘lowApenal

uoneziisuasoloyd
‘(ouipizijo.iAd)
plojexe

s|lo a|irejon

s|lo a|irejoA

are[exo

wniua|es

‘uIxojo9Aw
‘aleniu ‘reo|q

plojeye

Iapiosi(q 10 uixo)

reak jo awn snosabuep 1sow Jo ued weld ajgndaosns 1sow ‘1eak jo awi Jo ued ueld ,

'1Rp OU

Burds

Burds
‘Ire

Burds

ire

Rey
ul pue
‘Burids

Rey
ul pue
‘Bunds
Jauim

‘Iey
‘Burids

IreJ
‘Bunds

Aey ‘e

JABIA
awi]

109ye 0} pajoadsns = G ‘sjoaye Ajalel = ¥ ‘Sjodye umouy = X ¢

'1Rp OU

s1001 ‘e

spass ‘|e

ire

ire

ire

ire

spnq
‘sanes|

Swals

spod
paas ‘|

z3ied
jue|d

X d
X | X | XX
X | X | X X
X

X ' d d X
X

X

S X  X|X
X | X | X X
S X
35 g2
O O c ®©
T O » O
P3JoBYY
}901SaAI

(ennes siqeuue))
dwaH

(nsejbnop ena1D)
«Jarem ‘yoojweH

(wnyenoew wniuoD)
xuosiod oojwaH

(snresawo|b uoyaboeH)
xuoleboreH

('dds o108uas)
xl9spunoio

(enopbuoy siresAyd)
Jea|buo| ‘Al1aydpunoio

(eaoelspay ewWoyas|)
AAl punolo
(snyejnorwian
snieqoaJes)
xpoomasealn

(reaym ‘areonin
‘ahl ‘Aajreq ‘s1e0)
pareAn|nd ‘surelo

(eurjuow sisdowayl)
Jauuequap|o9

saloadg jue|d

("1u0d) ‘1 9[qe],

24 -



Z 9|qel ul s810ads 10} a|qe|iene uoIewIojul 8S0P JIX0) «

UoleAI[ES AISS9Xa ‘Uoissaldap

‘uonelipAyap ‘uoneulpioodul ‘ssoj ybiam aianas ‘eluownaud
uoirereyul ‘(@seasip Buimayd) pooj mayd pue Jo pjoy axe) 01
a|geun ‘sisAjeled [eloe} ‘siowal) 8|9snW ‘UoeAIe]S WOl yreaq

ssauyeam 63| puly “eixele ‘adusunuodul Areurn

‘ssouyeaM ‘SSBUSNOAISU ‘Bulyiealq }NoiyIp ‘UoljeAlles pasealoul
‘saueIqWaW SNOJNW pue Poo|g SNOUSA pal-Al1ayd ‘sisouekd
‘sanWwlodp qui| 1o suonJoge ‘SuoiS|NAUOD ‘yleap uappns

uolneAlles pasealdap ‘ajzznw AIp ‘ainjesadwa) [ewJlougns
‘uolisiA pasreduwi ‘sjidnd parejip ‘arel 1eay pasealdul ‘(syureuiwin)
1e0|q ‘amadde Jo SSO| ‘1SIIY) BAISSDIXD ‘Uoleulpioodul ‘siskered
Aiorendsal ‘sisAresed ‘Buiyonmy Jejnasnw ‘sisels uswni ‘10D

upjs pareil ‘eayrelp ‘Guniwon ‘ured reulwopqy

uIys palell ‘eaylrelp ‘Buniwon
‘Je0Jy] pue yinow jo uonesuas Buiuing ‘ured reulwopge ‘210D

Jealq |re] pue urew ay) Jo sirey Buo| ‘ssauawieT]

Aunnisussoloyd

uoissaidap ‘Buniwon ‘01109 ‘uoisuarodAy
‘Jeaqireay Jeinballl ‘uoeuIpIoodUl ‘Aouagquindal ‘SUoISINAUOD

BuiumeA anissaaxa
‘uoissaidap ‘eaylielp ‘sa[o419 ul Bupjem ‘sso| ybiam ‘aaipunel
‘Aunnisuasoloyd ‘sbaj Jo ewapa ‘auln pal ‘asdejoid [e1091 ‘yreaq

S[lJISOU pue ‘saueiquaw SNOJNW ‘UIMS parellll|

eaylielp ‘Buieas A)nouip aAey pue pullq
Jeadde ‘uoissalidap ‘ssoj ybiam ‘Aouaquunoal ‘sba| puly ayl Jo
UOITeUIPIO0DUI PUB SSBUXBAM ‘SBINZIas ‘SUOIS|NAUOD ‘ewod ‘yread

piay ui puiyag buibbe| ‘uoissaidap

‘eIXaJoue ‘uolreulploooul ‘{(@9ey ‘sdi ‘siea) peay jo Buljams
‘peay ayl Jo SanssI) 8y} JO eWBpa pue ssaupal ‘Alanisuasoloyd
Alepuodas ‘Buiyoymy ‘uonessouad ‘Buiyiealq Aynoip ‘esind
yeam pidel ‘ainjiey pue Buljjams IaAl| ‘suonioge ‘yreaq

swoldwAg

snoAJau ‘Alojelidsal
‘leunsajuionseh

swasAs e

Ie|noo
‘reunsajulonsed
‘rejnosenoipied

Arejuswinbajui
‘reunsajulolsed

Arejuswinbajul
‘reunsajulonsed

[e19]9xS0Nasnw
‘Arequawuinbayul

Arejuswinbajui

reunsajuionsed
‘l'e|nosenoipied

[e19]9¥S0[Nasnw
‘SNoAJaU ‘JaNI|
‘Arejuswinbajul

Areluswnbaul

SNoOAJaU
‘leunsajulonsen

Arejuswinbajul
‘oneday

pP3joayy
wajsAg uo uebip

diNdd

oleliu

‘(NOH) 9pIs02A|6
oluaboueho

(auedon) piofexe
apIs09A|H
uIsLI

wnius|as

uoneznisuasooyd

piouadiaup
J1X0}04Nau

uoneznisuasooyd
‘(auip1zijo1Ad)
plojexe

pioe oyjreb ‘pioe
dluue] ‘s|io 9|11e|oA

aseulwely)

uoneziisuasoloyd
‘lowApenal

Iapiosi(q 10 uixo)

reak jo aw snosabuep jsow Jo ued jueld ajqindadsns 1sow eak jo swil Jo ed jueld ,

elep ou

ymmouibal
‘palIm
‘e

Aey
‘elep ou

'1Rp OU
e1ep ou

elep ou

e1ep ou

e}
‘Burids

ey e

'1Rp OU

Aey ‘e

Burds

JABIA
awi]

1084E 0} payoadsns = G ‘sjoaye Ajalel = ¥ ‘Sjoaye umouy = X ;

sjue|d
uaalib e | X

e X | X | X | X

spess e | X | X | X | X

eep OUu X
e X
wals | o S|

spads | X | X | X | X

e X | X | XX

e X d d X

Ire | X S

e X|s d|X

e X
) QL o
£ 8 8%
Med £ 5 5 O
jue|d
1P3103Y
)20}SOAIT

(suadai uojndouiay)
Lueissny ‘pasmdeu)

(esuadarey wnyblios)
«Sselbuosuyor

(wniuowrens evinyeQq)
xPadMuUOSWIC

(sniooepnasd sup)
Bemolah ‘su)

SISUSLINOSSIW S1i|)
urelunol Ax20y ‘suj

(dds efs|seD)
ysniquured uelpu]

(wnpAydobire
wn[awoipad)
Jeallan|is
‘1004peaIq uelpu|

(eauibn.iay eIsalzua|N)

asle} ‘AlagaponH

(ereurayyo wnssojboufn)

xdnbuoispunoH
(sisuapeurd ezAuo))

uelpeue) ‘pasmasioH

(‘dds wnmasinb3)
x|le18s.10H

(suadsaued elwApenal)

+YsnigasioH

saloadg jue|d

("1u0d) ‘1 9[qe],

- 25 -



Z 9|qeL Ul S8108dS 10} 8|qe|ieAR UOIeWIOjUl 8SOP JIX0) 4

SSaUSNOAJBU ‘passaldap ‘sjuswanow mel onseds ey

pue auew ay) Jo sirey Buoj jo Bupealq ‘Bujem usym 199} pue
S)00y J0 Bujoouy ‘uoidalIp JO SSO| ‘U0IAeYS(] [euwliouge ‘SSauswe|
‘uonipuod Apoq pasealdap ‘asde||0d ‘uonensoid ‘squil puly Jo
|0J3UOJ JO SSO| ‘SSauXeam ‘ssaupullg ‘Aj1118) ajew pasealdap
‘Bun| pasde|j09 ‘(aseasip buureos) Buiyrealiq peo| ‘ssansip
Aiojendsal ‘sabeylioway urelq ‘s1o9jop Yilig ‘suonloge ‘yreaq

1UBWI0X8 “eay.ielp ‘BunIWoA ‘SUoIS|NAUOD ‘yreaq

ssauawe| ‘Buliabbels

1209 AIp ‘UOITBAI[ES BAISSBIXd ‘SSaUSNOAJaU ‘uolissaldap
‘Buissald peay ‘Abreyls| |01U0D 3[2SNW JO SSO| ‘BuIydIIM] Bjashw
‘Buiyeaiq }NIYIP ‘UoIBUIPIOODUl ‘SUOISINAUOD ‘uoilioge ‘(ajejed
1J9]9 ‘sba| pax00.42) S10848p Yliig ‘ewod ‘ainjre} Alorelidsal ‘yreaq

JE0D [|INp ‘uawaAow yjnow pajesabbexs ‘Bunes Aynouip

‘Buriels ‘ssauxeam ‘uoissaidap ‘sso| 1ybiam ‘Aljigenoaxa ‘uondallp
0 sS0| ‘ssauanissalbibe ‘loineyaq [ewiouge ‘ueb seinbalil pue
113s ‘uonjeulpioodul ‘ebewep JaAl ‘ain|ie} Jeay aAsabuod
‘AlnJay pasealoap ‘yreap [e1s) pue suollloge ‘s1a84ep yuig

UOITeAIES BAISSDIXD ‘Bayllelp
‘abinds Ajea| paj A|aAIsSnjoxa uaym sso| Iybiam ‘uoinei aka
‘upys ayi Jo Buuaisiig Jo Bulams pue Buiuappal ‘BuOA 21100

uoissaidap ‘BuniwoA ‘01109 ‘uoisuarodAy
‘Teaqreay Jeinbaill ‘Aouaguindal ‘uoireulploodul ‘SuoIS|NAU0D

uoleAljes ‘Buniwon ‘uone)Bbinbal ‘SSaUSNOAISU ‘SSauUNeaM
1eo|q ‘esde||0o ‘siowal} 9jasnw ‘Buljjes ‘Buiabbels ‘ssauyns
‘uoneulplooaul ‘siowsal; ‘sisAjesed Aioreaidsal Jo Jejnasnw ‘yreaq

uologe ‘ainjre) Alojesidsal ainoe ‘yreap usppns

uoissaidap ‘Buniwon ‘01109 ‘uoisuarodAy
‘Teaqireay Jeinballl ‘Aouaguindal ‘uoireulploodul ‘SUoIS|NAU0D

sso| 1ybBiam ‘@jzznw A1snid ‘spijaka uajjoms

‘uoirelpAyap ‘emadde passaidap ‘uoissaidap ‘Auanisuasoloyd
‘UoleuIpJoodUl ‘uoiewweul [euisajuloseb ‘Buiyiesiq
A)INoIYIp ©19A8S ‘POO|Q PUB SBUBIJWBW SNOdNW PaJojod
umolq ‘@seasIp JaAl| ‘alnjre) A3upIy ‘SSaupulg ‘Yreap uappns

swojdwAg

aAnonpoidal
‘snonlau
‘le1g|asojnasnw
‘Arejuswinbajul

snoAJau
‘leunsajuionsed

SNoAJaU
‘le19|@3so|nasnw

Kloyeudsal
‘annonpoldal
‘oireday ‘snonlau
‘le1s|@¥so|nasnw

Jan| ‘s||89

‘snoAJau ‘[enuabuod
‘annonpoldal
‘leunsajuionseh

Arejuswinbajui
‘leunsajuionsed

swasAs e

snoAlau ‘Alojelidsal
‘reunsajulosed
‘le1a@)so|nasnuwl
Klojendsal
‘annonpoldal

[eunsajuionsen

Jan|
‘Aaupny ‘swaisAs e

pajoayy
wajsAs Jo uebip

UIX0J0J)U ‘WNIUIaS
‘(Buluosurems)
plojexe

(snoaoeue|0s)
plojexe

aledlu ‘areexo

UIX0109Aw
‘spiojeyje

(suiuosurems)
plojexe

sJ19)1sa auadiaip

piouadiaiup
21X0}0JNau

1eo|q
‘(euaduanp) piofexe

arey|ns
‘are[exo ‘ayeniu

piouadiaup
J1X0}04Nau

uolreziisussoloyd
‘uluodes ‘piojeye
‘arey|NsS ‘aseulwrely)
‘are[exo ‘areniu

JapJiosiq 10 uIxoj

Jeak Jo awi snosabuep i1sow Jo ued jueld ajqndaosns 1sow 1eak jo awil Jo ed jueld ,

Jawwns
‘Bunds
‘e

elep ou

'1Rp OU

Aey e

Aey ‘e

'I1Rp OU

e}
‘Bunids

(Iren)
Jawwns

‘(moy)
Bunds

'1Rp OU

lawm
‘e

Aey ‘e

ZABA
awn}

100)4E 0} pajoadsns = G ‘Sjooye AjaIel = Y ‘Sjoale UMouy = X ;

e
elep ou

paas
‘sanes|

spass ‘|e

ire

des
Ire

spaas
‘ymolb
Ma3U ‘e

ire

e

ire

3ed
jueid

X | X | X|X
X | X
X
sld|x|X
X | X | X|X
X|d|Yd|X
X | X | X|X
g | X
X | X | X
4/ X X | X
X| S| X X
o
25 3 s
O O c ®©
I O n O
P33V
)20}SOAIT

(13212 "y 10U)

(‘dds snrebensy)
«U2IBMIIIN
(wnuegreq wnioAT)
auIn AuowLiren
(e109|63u eAeN)
uowwod ‘mojlen

(‘"dds snuidnT)
Luldn

(‘'dds sidonAxQ)
+P99M0207

(ejnsa eiqioydn3)
abunds Ayea
(enojijod eiwrey)
|[2ine

(‘'dds wniuydjaq)
windsyen

(wnge wnipodousay))

LSJayienbsquie

(wnsojnpue|b wnpaT)

©al Jopeige

(elredods eisseq)
¥BIYo03

saloadg jueld

("u0d) ‘T 9[qeL,

- 26 -



Z 9|qel ul saioads 10} d|ge|ieAe UOIBWIOUI 9SOP JIX0) «

(daays) peay auys
Jo Buijams ‘aaipunel ‘Alanisuasoloyd ‘sisels Areljiq ‘ssauawe]

[Te1 pue suew ay} Jo sJrey Buoj Jo sso| 199} |[e
ul sabpu Jejnauo ‘(sasioy) Jooy ayi Jo Buiybnols ‘ssauawe| ‘yreaq

Buliapuem ssa|wre ‘uoiyeuIpJoodul ‘aIn|e}
[eual ‘euage|d paurelal Apusisisiad ‘s1oajep [eluabuod ‘uonioqy

Buniwon “eaylrelp
‘Annow 1nB pasealoap ‘01100 ‘Jeaquieay onelIS ‘Ylesp usppns

|le] pue auew
Jo surey Buoj Jo SSo| ‘199 |[e ul Sabpli Jenauid {(Sasioy) ssauawe]

Bullabbels ‘ssauxeam ‘saueiquuawl
snoonw ajed ‘auln umolg-pal ‘elwsue ‘arel Alojesidsal pasealoul
‘asde||09 ‘as|nd Yeam ise} ‘Aouaquindal ‘yreap a|qissod

siidnd pareip ‘ssauIsmolp ‘uoissaidap ‘UoNBAIleS SSB0Xa
‘SSauISMOUp ‘eaylrelp ‘ssauxeam ‘salipunel ‘Buiyresiq paioge)
‘21102 ‘uoireulploooul ‘asind yeam ‘alel 1eay sejnballl ‘siowan
ajosnw ‘ainjre) Asupiy ‘o0ys ‘(siuruIWng 1e0|q “ewod ‘yreaq

UOITRAI[ES DAISSDIXD ‘JUBWBIIIXS ‘SSauUdeam

‘SSaUSNOAJaU ‘pal A118yd poojq SNOUBA “10]0d Ul pal-A11ayd
sauelquiaw snodnw ‘asde||od ‘ainjiey Alorelidsal ‘(Buiyrealiq
yinow-uado) Buiyiealq Aynoiip ‘suonloge ‘yiesp usppns

uoneales
aAISSaIxa ‘Buireo|q ‘ueb Buliabbels ‘ssauyeam ajosnw ‘Buiyrealq
Aynowip ‘eyel Aiojesidsal pasealoul ‘Aouaquunoal ‘yieap usppns

Aunusyul pue uonioge ‘ureb ybiam paonpal

‘MOJ} Y|Ii paonpal ‘sake Buliaiem ‘poojq UMOIg-}e|020yD
‘Buriabbels ‘sisoueAd ‘yreaiq Jo SSaULIOYS ‘Sauriquidaw Snonw
onoueAd Appnw ‘wnsewogqe pue uawni Jo uonsabuod ‘yreaqg

sjidnd Jo uone|ip ‘ainresadwal parens|s ‘uoissaidap dasp
‘UONBUIPIO0JUI ‘PUEB]S 0} BIUBIIN|SJ ‘SIOWI] 3|ISNW ‘SSaULaM
‘Buiiabbels eaydielp ‘(syueuiwni) jeo|q ‘01102 ‘ured [euiwiopge
‘spunos Bununib yym Buiyyealq ynaiyip ‘esind yeam pidel
‘Aouaquinoal ‘sisAfeled Alorelidsal ‘sainzias ‘SUOIS|NAUOI ‘yread

swoldwAg

[e19]9¥S0[Nasnw
‘Arejuswinbajul
‘aneday

[e18]9ysojnasnw
‘KrejuswinBaul

aAionpoldal ‘reual

[eunsajuionsen
‘re|noseAolpied

[e19]9¥S0[nasnw
‘Areyuswinbajul

[eua. ‘Aloresidsal
‘Jejnasenolpled

swalsAs e

swiasAs e

Klojesdsal
‘le1s@yso|nasnw
‘leunsajuionseh
‘rejnosenolpsed

Aloyeudsal
‘annonpoldal
‘reunsajuionsed
‘rejnosenoipied

Alojeusidsal ‘snoniau
‘lels|@yso|nasnw
‘leunsajuionseh
‘rejnosenoipied

pP3joayy
wajsAg uo uebip

uonezpisuasoloyd
‘ayesu ‘uluodes

wnius|as

pioe 21ssaidnoosi
apIs09A|H

wnius|as

spuins ‘piojexje

ajenu ‘piofexe

(NOH) 9pIS09A|B

oluabourho

spiofex[e

oleliu

wniua|as
‘ap1s02A|6 oelpied

Iapiosi(q 10 uixo)

reak jo aw snosabuep jsow Jo ed jueld ajqndadsns jsow reak jo swil 4o ed jueld ,

elep ou
elep ou
Bunds

‘19UIM
‘e

e1Rp OU
e1ep ou

Jawwns
‘Burids

ire

elep ou

Jawwns

e}

Aey
‘Buimoib
Alannoe
‘e

JABIA
awi]

1094E 0} payoadsns = G ‘sjoaye Ajalel = ¥ ‘S}osye UMouy = X ;

swals
‘sanes|

Sanea|

jeq
‘sg|paau

SJamoyy
‘sanes|

Sanes|

sanea|

Sanes|

iy

ire

e

S]001

‘Spaas

ire

swials

z3ied
jue|d

ire

X X

X | X | X X
d d X
X SIS
ba d o
X d/d X
X | X | X X
ba

X | X | X X
X | X X
X | X | X X
35 g2
O O c ®©
T O » O
P3JoBYY
}9031SaAI

(stnsauial sninguiy)
aulnaInouUNg

(ereuuld eAajuels)
awn|dsaould

(esosapuod snuid)
yesolapuod ‘auid
(sifeAnsee siuopy)

«9ha sueseayd

(dds uowsaisuad)
uowaisuad

(-dds wnyjy)
«UoluQo

('dds wnue|os)
xopeysiybIN

(snuejuow "D

‘snijojipa| sndies0213))
anJ} pue Jeal-und
‘Aueboyew ureunop

(wnueigwinjod WNU0JY)
*POOYSHUON

(wnane|b wnmasiuuad)
BIIN

(‘dds seidajosy)
*PIBMA|IN

saloadg jue|d

("1u0d) ‘1 9[qe],

- 27 -



Z 9|gel ul sa10ads 10} |qe|iene uoITew.Iojul 3SOP JIX0) 4

uoiredsuod Aq pamoj|o} eaylielp

‘sured yoewols ‘sso| ybiam ‘esodnw eseu jo buiybnoils ‘Aujniay
9lew pasealdap ‘uonelausbap pue SIS0I93u JaAI| ‘SUOIIOQY
JUBWIANIOXS ‘SSaUSNOAIBU

‘uoneAles aAISSaIXa ‘pal A11ayd SsI poojg snouana ‘palpjuid
Jeadde sauelqwaw snoonw ‘Buiyyealq Aynowip ‘buliebbels
‘asde||09 ‘SUOIS|NAUOD “ew 09 ‘suoioge ‘yieap uappns

sajosnw
[e1oe} 10 BUIYIIM) ‘SSBUSSB|1Sal ‘SUOIS|NAUOD ‘Yleap usppns

UOIBAI[ES BAISSIXa ‘BIXaloue ‘01|02 ‘UoeuIpIoodUl
‘sloWaJ) 8jasnw ‘uoitelauslap ajasnw ‘suoiewlolew [euusbuo)

|le1 pue auew
ay1 Jo sirey Buo| Jo SSO| ‘SBA00Y PaWIOBP 10 payorld ‘ssauswen

eay.lelp ‘Buniwon ‘AJIAIoR uawni padnpal ‘uoieIl uysS
suonJloge ‘yreaq

a|ge1oIpaldun ‘a|qenoxs ‘Buljoio
‘JolAeyaq [ewouge ‘umop Buijjes ‘(sisyienbaloy juol)) eixeyy

eaylielp ‘ssauyeam a[asnw ‘010D

Aueial sselb ‘Ananisuasoloyd ‘Buppeys peay ‘(siabbels
sselbaAl) Buliabbels ‘swseds ajosnw ‘asde||0d ‘uoieuIpioodu|

eayslelp ‘Auela) sselb ‘aouewlo)iad [ewiue paosnpal ‘axeiul Jajem
pasealoul ‘ares Aioresidsal pasealoul ‘1abbels ‘ssauyeam ‘yreaq

AJIAIIOR uswinl pasealdap ‘siulol 320(18) ayl 1e Buiponuy
‘Slowal] pue ssauxeam ajasnw ‘Aouaquindal ‘(syueulwnd)
1e0|q ‘eixeje ‘sAsupiy punoJde piny ‘ednjie} |eual ‘yeaq

aA0W 0] 92ueIIN|al ‘uoissaldap ‘ssauxeam
‘fouaquinodal ‘Auela) ‘siowall 9|osnw ‘ainjre) Asupy ‘ewod ‘yreaq

swoldwAg

1aAI| ‘aAnonpoldal
[e18|8%s0jnasnuwi
‘leunsajulonsen

swasAs e

snoAJau
[e19]9¥S0[Nasnw
‘reunsajulonsed

[e19|9yso[nasnw
‘Areyuswinbajul

Arejuswinbajui
‘leunsajuionsed

snoAJau
‘reunsajuionsed

snoAJau
‘reunsajuionsed

[e18]9)s0jnasnuwi
‘leunsajulonsen

snonJau
‘Areyuawinbajul

Alojeaidsal ‘snonlau
‘le1s@ysolnasnul
[eual
‘le1a|@yso|nosnul
‘leunsajuionseb
[eual
‘le1a|@yso|nasnuwl

pP3joayy
wajsAg uo uebip

wniusas ‘uluodes

(NOH) @pis0dA|f
oluaboueko

piofee
piojeye

wniuajas

sllo a|ire|oA

S|10 3|11e|OA ‘Bu0)oe|

S|10 3]l1e|0oA
‘auadiajouow
‘auooe|

alelliu

uoneziisuasoloyd
‘alellIu ‘uIX0109Aw
‘ploexe

wniua|as
‘ajes)iu ‘plofexe

aleJlu ‘srejexo

are[exo

Iapiosi(q 10 uixo)

Jeak jo aw snosabuep 1sow Jo wed jueld ajqndadsns 1sow eak jo swil Jo ued jueld ,

Bunds

Jawwns
‘Burids

'I1Rp OU
'1Rp OU

e1ep ou

'IRp OU
e

laum
‘Irey

ey

elep ou

irej

ire

'1Rp OU

JABIA
awi]

1084E 0} payoadsns = G ‘sjoaye Ajalel = ¥ ‘Sjoaye umouy = X ¢

e X | X X|X

sallaq
jou ‘e X | X|X
elEp OU X | X
elep ou | X X | X
sanes| | X X | X
sanes| | X X
Sone9| S
sanes| | X
wals d d | d
sanes| | X X | X
sanes| | X X | X
e X | X | X|X
e | o d o
AEIE:
Med 2§ 5 S
jueld
1P3303Y
)}20}SaAI]

(seuyrotes eizaanno)

«paamaxeus

(elj0)1ufe JaIyoUE[RWY)

«Allagaoinias

(eaine sirepAio))
sbba pajquelos

(snuedoos snsnA))
wooig yd109s

(‘dds xa|diLiy)
ysnqies
(eueloinopn| 'y

‘snjnaunoelp eisiwally)

auym
pue uaalb ‘Lomabes
(erejuapln eISIWaLIY)

«B1q ‘ysnigabes

(epibuy v
‘eljoJllY BISIWB}Y)

pabully pue pues ‘abes

(exayyau BINES)
Jeajooue| ‘abes

(suuasad wnijo7)
[eluualad ‘sseiboky

(eadeulpunJe sleeyd)

sselbAreued pasy

(snxsponja4 snyjueiewyy)

xpoambBid 1001pay

(eaoels|o eORIN1IOd)
aue|sind

saloadg jue|d

("1u0d) ‘1 9[qe],

- 28 -



Z 9|0l Ul S8108dS 10} 8|qe|ieAR UOIeWIOjUl 8SOP JIX0) 4

Bunapuem ssajwre ‘Buissaid peay ‘sso| ybiam ‘Ananisuasoloyd
alanss ‘(pazAjesed sieadde anbuoy) Buneas Aynaiyip ‘ssaupullg

Bunenljes
‘ured yoewols ‘asind yeam pidel ‘SUOIS|NAUOD ‘SUOIIOQY

SSauawe]

SsauyeaMm ‘sa93) Xoe|q pue Apoojq

‘elwaue ‘seale Apoq welagmold Jano sbuljjams abue| ‘(Buiyriq
Bulinp “Jagqureyd aks ‘asou *6°a) Huibeyloway [eulalxs pue
|euJsjul ‘ssauswie| ‘(sjueuiwnd) Jeolq ‘yyesp ‘sjoays jueinbeoonuy

Aunuayul ‘uonioge ‘ureb ybiam paonpal

‘MOJ} Y|IL paonpal ‘seks Bulisiem ‘poojq UMOoIg-)e|020YD
‘Buriabbels ‘sisoueAd ‘yrealq Jo SSaULIOYS ‘SaueiquIBW Snonw
onoueAd Appnw ‘wnsewoge pue uawni Jo uonsabuod ‘yreaqg

SSOUXBOM ‘UOITRAI[eS BAISSIIXD
JuBWIalIoxXd ‘ssausnonlau ‘Buiyiealq Aynowip ‘poojq pal-Aliayo
‘sauelqwaw snodnw pal o yuid ‘asde|jod ‘uonioge ‘yreadq

ssaussa|isal ‘buiyonold

‘ainjeladwa) pareAs|a ‘uonipuod Jo ssoj ‘as|nd pue uonelidsal
pidel ‘suois|nAu0d ‘peay Buiyorelas ‘us anym jo buiybnojs
‘Bunialsi|q ‘Buiydll a1anss ‘ewapa pue Bulusppal ‘AlAnIsussoloyd

aA0W 0] 30ueION[al ‘uoissaldap ‘Ssauyeam
‘slowal ajasnw ‘Aouaquingal ‘Aueial ‘ainjre) Asupiy “ewod ‘yreaq

AyjlJsjul pue uondoge ‘uieb Jyblom paonpal ‘Moj)
Miw paonpal ‘saka Buliarem ‘poojq umoig-arejodoyd ‘Buliabbels
‘sisoueAd ‘yrealq Jo SSaUNIOYS ‘SauriquIaW SNINW 910ueAD pal
1o Appnw ‘wnsewoge pue uawni Jo uonsabuod ‘sisoploe ‘yreaq

Buiybnoa ‘yinow

1e Buiyroly ‘Buipunib yiaa) ‘ssauxeam ‘uoissaldap ‘uoneipAyap
‘Buniwon ‘a}jodde pasealoap ‘siowal) 9|OSNW ‘PBISEM pue Yiis
awo2aq squre| ‘ssoj ybiam ‘reojq ‘asind renbauil “eluownaud
uolrefeyul ‘uoirelauabap Janl ‘eixele ‘sisels uswni ‘yreadq

swoldwAg

Je|ndo ‘snoAlau
‘Arejuswinbajul
‘leunsajuionsel

[eunsajulonseh
‘re|nasenolpied

[e18]9¥so|nasnw

SswasAs e

Klojeandsal
‘annonpoldal
‘leunsajuionsed
‘rejnasenolpsed

aAnonpoudal
Alojendsal ‘snonlau
‘leunsajuionseh
‘rejnosenoipsed

Arejuswinbajul

reual
‘[e19|@s0|nNosnwW

Alojeldsal
‘annonpoldal
‘reunsajulionsed
‘rejnosenoipsed

Aloyeudsal
[e1g[asonasnw
‘reunsajuionsed

pP3joayy
wajsAg uo uebip

uolrezinisussoloyd
‘umouun

s|I0
a|l1e|0A ‘plojes[e

umoudun

120|q ‘UIX0109AW
‘lofewnoolp

areniu

(NOH) apIs02A4|6
oluaboueko

uoneziusuasoloyd
‘uroadAy

alejexo

(NOH) apisodA|6
olushoueAd ‘ereniu

auojoe|
auadiayinbsas

Iapiosi(q 10 uixo)

Jeak jo awi snosabuep 1sow Jo wed jueld ajqndaosns 1sow 1eak jo awil Jo ed jueld ,

Jawwns
‘Burids

elep ou

'1Rp OU

ey

e1Rp OU

Jawwns

Aey
‘Bunds
‘Ire

'I1Rp OU

Ires
‘’lswwns

Key ‘Irey
‘Jawwns

JABIA
awi]

108)4e 0] pajoadsns = G ‘sjoaye Ajaiel = ¥ ‘S}Oale UMOUY = X ;

Ire X
Sanes| | S | S S
evlep ou X
pas)
Apjow | X d| X
swals X | X | X
Ire X | X
SIaMO|}

‘soned] X | M X X

Blepou ' 4 4 o d

ey | X X|X

e | o X | o

) QL o

£ 8 8%

Med £ 5 5 O
jue|d

1P3103 Y

)20}SOAIT

(ereuurd elureinasaq)
preisnw Asue]

(a1eB|nA wmaoeue])
uowwod ‘Asue]

(dds snuAyreT)
eadipams

(sireuroiyo snjojija )
«ONYM
pue mo||aA ‘1an0|d19aMS

(dds snyiuelaH)
Jamopung

(eurAapions vA9PONS)
uosiod ‘eAapons

(wnyesopiad wnoadAH)
s1omsuyor 1S

(‘dds siexQ)
[8110S

(esauauepns “ren

10]021q *S ‘lpuowwinIp

X 'S 10]091q wnybios)
sselbuepns
‘sselbuepns-wnybios
‘uresb ‘abeloy ‘Lswnybios

(nsadooy sAxouawAH)
xPoaMmazasus

saloadg jue|d

("1u0d) ‘1 9[qe],

- 29 -



Z 9|qeL Ul S8109dS 10} 8|ge|ieAe UOIeW.Iojul 8SOP JIX0) 4

s|idnd

pale|ip ‘anbire;} ‘SsauUsSNOAIaU ‘eaylielp ‘uoieuipioodul ‘Buiyrealq
AjInoiip ‘Buniwon ‘Buliquial) sjosnw ‘ssalsip oliseb ‘ejel Jueay
MO|S ‘SUOIS|NAUOD ‘@in|ie} A101e|NaI0 ‘ewod ‘yreap uappns

uolfeAl[es aAISSaIXa ‘uoissaldap ‘uoireipAyap ‘uoneulpioodul
‘sso] 1yBlam asanas ‘eluownaud uonereyul ‘sapniiold anbuol
‘uado pjay ynow ‘(aseasip Huimayd) 3uLIp 1o pooj mayd 01
a|qeun ‘sisAjeled |eioe} ‘(Uoissaldxa uspoom) oluolladAy sajosnw
[el0e) ‘SIowal] 8]9SNW ‘SIS0J0aU Ulklq ‘UoITeAle]S WOl yreaq

swoldwAs ploJAYI-nuy

sso| Jiey ‘eadde lood ‘eaylrelp ‘seale pajosjul

1o Buiqgna pue Buiyoyl ‘Buipuels Aynaiyip ‘Joineyaq jewlouqe
‘sapou ydwA| usjjoms ‘Alanisuasoloyd ‘upys jo Buiusxoiy ‘(spred)
1e0|q ‘Buipaslq aAISSaxa ‘elwaulsloldiadAy ‘suois|inAuod ‘yread

uoneAI[es aAISS2IXd ‘Bayllelp ‘uoneuipioodul ‘Buusbbels ‘siowan
9|9snwW ‘Wa1sAs Jejnasenolpled pue Alojelidsal ay) Jo sajasnw
8y} o sisAjesed ‘suois|NAUOD “ewod ‘uonioge ‘sioaep yuig

1eb Buabbe)s ‘sauriquiaw Snoonw
pa40]0o umolq ‘Buiyiealq Aynowip ‘aiel Alojesidsal pasealoul
‘ales 1Jeay pasealoul ‘Aousquindal ‘yresp |eis) ‘suoilioqy

Aupuaul ‘uoiioge ‘ureb wbram paanpal

‘MOJ) YjIw paanpal ‘saka Bullajem ‘poojq umoiq-a}e|oo0yd
‘Buriabbels ‘sisoueAd ‘yrealq Jo SSaULIOYS ‘SauriquidaW SNonw
J1j0URAD AppnW ‘wnsewoqe pue usawni Jo uonsabuoa ‘yreaq

Aunuayul pue uonioge ‘ureb ybiam paonpal

‘MOJ} Y|IWI paonpal ‘sake Buliaiem ‘poojq UMOIG-9)e|000YD
‘Buriebbels ‘sisoueAd ‘yrealq Jo SSaULIOYS ‘SaueiquiaWw Snonw
J1j0URAD Appnuw ‘wnsewoqe pue uawni Jo uonsabuod ‘yreaq

uoissaidap

‘sso| amadde ‘sso| 1ybiam 193} real Buibbelp ‘uoneulpioodul
‘elwaue ‘ssauxeam ‘ABreyls) ‘Buliea) anlssaaxa ‘Buissald peay
‘Bulispuem ssajwie ‘ured yoewols ‘eaylielp ‘saka punoJe upjs

0] ssaupal pue Buljjams ‘Alanisuasoloyd ‘aulin pal ‘uonelayjoid
10np 9)1q ‘uswopge ul dnpjing pinj ‘SISOYLIID JaAl| ‘Bululel)s [B1oayY

swoldwAg

snoAlau ‘Alojelidsal
‘le1s@)sojnasnuwl
‘leunsajuionseh
‘rejnosenolpied

snoAJau ‘Alojelidsal
‘leunsajuionsed

aulIo0puUd

snoAJau
‘Arequswinbayul
‘leunsajuionseb
‘Jejnasenolpled

aAlonpoidal
‘snoAlau
‘le1s@so|nasnu
‘leunsajuionsed

aAlonpoadal
‘[e1a]xsonasnw
‘rejnosenoipled

Alorendsal
‘annonpoldal
‘reunsajulonsed
‘rejnasenolpsed

Kloyendsal
‘annonpoudal
‘leunsajuionsed
‘rejnosenolpsed

SswasAs e

pajoayy
wd)sAg 1o uebiQ

(duUIxey) piojex|e

diNdd

sajejoulsoon|b

uolreznisussoloyd
‘areniu

(dunoayu) pioee

areau

areilu

alelliu

uoneziusuasoloyd
‘(auipizijoiAd)
plojexe

JapJiosiq 1o uixoj

Jeak jo awi snosabuep 1sow Jo wed jueld ajqndadsns 1sow eak jo awil Jo ed jueld ,

Jaum
‘e

e

Irej

irej

e1Rp OU

'I1Rp OU

Belep ou

irej

Rey
‘Jawwns
‘Bunids

JABDA
awi]

109)4E 0} pajoadsns = G ‘sjooye A[aIel = Y ‘Sjoaye UMouy = X ;

sanes) !

ire

e

spaas
‘sanes|

spases !

ire

ymmolib

usalb !

ire

swals

swals

Swols

z3ied
jue|d

ire

X
X
X

heep | X

oat
Cattle

Horse

O n

N LLINY
)203}SaAIT

(enoyinaiq snxe])
*MOA

(sijenns|os eaineluad)

+91SIULIIS MOJIBA

(eqeup euepie))
donym

(esol|in eI9IA)
Airey ‘yo1en

(erenuane euenoliN)

¥910A02 ‘090€qO|
(snbeu ejoS[eS)

LueIssny ‘apsiyL

(8suanse wnisi))
epeue) ‘spisiyL

(121 snsoubel3)
#ol

(eaeqooel o0108uas)
LlombBel Asue|

saloadg jueld

("1u0d) ‘1 9[qe],

- 30 -



‘Aljige|rene abeloy 1aylo uo spuadap AldIxo|
"Alinyew e A119IX0) Yead 'SadueApe uoseas Buimoib se J1x0) 810w Sawodag

‘Syluow |elanas
JBNO MJ %0S| O} GZ JO ayelul |e10} e jo uoidwnsuod aAlje|nwnooe Aq pasneo
Buiuosiod o1uoiyd ‘|eyis| aq ued sAep maj e UIylIm %G — | Jo uondwnsuon

‘abelo} 91x03-Uuou Yum pawnsuod pue sjue(d

Bulurejuod arefexo 01 paydepe are spewiue i abelo) ajgenjeA ag ueD ‘SadueApe
uoseas Buimoib se A1191x01 ul sasealou| ‘Bulids ul yimoah mau Jo JSJuIm pue

[|ey 8y} Ul punoib ay) 0} Ud||e} ABY Jey} SoAB9) Jo saljiuenb abie| Buizes uaym
JN220 S9SS0T "12Ip %00)SaAl| Jo Jusuodwod Jofew e uaym Jo Apoinb usjes Ji o1xo|

‘uondwnsuod Jaye syuow g 0} Z 1o} Jeadde jou Aew
subis [eaiul|D "aseasip JaAll ul Buninsal syaam g 1ano uondwnsuod Joy si abesoq

'sabe1s yimolb [je re snouosiod
‘'snouoslod aiow sawi QT 01 G aJe SJ00J 8y} INg ‘Swals pue saAea| 10y S| afesoq

"0IX0} OS[e a1e YimoiB-al
pue yIMolB maN "SS8| 10 INoYy T Ul Yleap asned ued saAea| pa|im Jo uonsabul

*0IX0) urewsal syue|d panq@ ‘uondwnsuod Jaye sinoy ZT
01 9 U1N220 Aew yreaq ‘uonsabip pue uondwnsuod Jo ares uo spuadap asop JIX0L

'21x0] aJe ue|d ayj Jo sued ||y ‘Aep e uiyum
SMOJ|0} Yyreap pue ‘wue|d uaalb jo uondwnsuod Jo sinoy G Ulylim Jnd20 ued subis

‘sabejs pod pue Jamoj} ay) Aq pamojjo} sabeis yimoib
anne1aban Ajuea e 1sa1ealb Xsu 2IX0] ‘[eyia] aq ued jue|d uaaib Jo uondwnsuo)

"9S0p [BYJS| WNWIUIW S| MJ %G00 Allelauab 1ng ‘A)10ix0} Joaye siojoe) Aue

‘sjue|d ainyew ul Juasaid jou si
A1o1x0] *(sinq) spaas pue (abels uopsjA109) sinoids usaib ysaiy jo uondwnsuod

‘'snouosiod
aJe SaU0)S Paas 'SaABa| ainyew uey)] JIX0} aiow sanea| BunoA ‘snouosiod ale
sanea| AIp pue ‘(3souy 10 ybnoup) paym ‘pasiniq ‘ysald “(jeyrs]) sbimi ysai mq

%2 0 10 abeys yimolb uo Buipuadap sanes| Jo mq 9%9°0 0} L'0 uoidwnsuo)

*A121x01 1saybiy yum sjooys BunoA
pue s100Y "21X0} aJe swue|d paup pue aAl] ‘sAep Qg 1ses| 1e Joy uondwnsuo)

15044 1o ybnolp
W04} PaSSallsS Uaym 2IX0} aiow siue|d "(Aey '6°9) BuiAip yum A101x0l 8so| swue|d
‘obesop ay) Jjey alinbal pue uixo} Jo Junowe 8y} 89Im} ulejuod sayids Bullomol4

"SWwials
pue sy[els Jamo| Ui 1ayBiy ale s|ans| aleJliN "SSABS| Syl Ul pale|nwnade Wwniusjas

Sjuswwod

pajoaje Ajaiey

(enoe) mq %/ - |

elep oN
Mq %10

’/U

’/u

M]J %S0°0-€0°0
elep oN

elep oN

djedliu %G’L - G0

e1ep oN

pajoaye Ajaley

Mq %S - €

pajoaye Ajaiey

Mq %S’ - €0

(d1uo4y2)
Mg %00¢ — 00¢C

Mq %G - S°L
pajoaye Ajaiey
Z20¢T-9

MJ %SZ°0

Mq %90°0 - €0°0
elep oN

MJ %SC-G0
djenlu %Gl - G0

Mg %0°€ — G20

Mg %¥0-10

e1ep oN

Mq %0'G— 10

(wniusjas) wdd gz | (eresnu) wdd 000°0T

S9SI0H

(a1geoijdde 10u = ©ju ybiam Apoq = mq) abesoq 21xo]

sjeog/daaysg

Mq %S’ -€°0

(8Inoe) Mq %G - |

MQ %G - G'l

Mg %10

elep oN

MQ %GZ°0

M %G00 - €0°0
Kepysq| 0z — 0T
Mq %]

SJeIHU %Gl - G0

Mg %0°€ — G20

M %9°0- 10

e1ep oN

M %S'L - 10

(erenu) wdd po0‘0T

(wniugjas) wdd zz
a|)ed

“PAyoeal SI p[OYSaIY} 9IX0] B [[jun
JUSPIAD 9( J0u Aew SuTUOSIOd Y001SAAI] JO swo}dWAS “SUTWOAN pue eueuolq ul sguruosiod jued pasougerp A[uowwod I0J SaSOp JIX0], ‘S d[qeL,

(snresawo|b uoiabojeH)
uojabojeH

('dds o1oauas)
|[9Spunolo

(snyejnojwuaA snieqodles)

poomasealo)

('dds epjouiswy)
Yo9ud|ppld

('dds wnueiap)
210093y as|e4

BSoWwades sNonques)
paJ ‘A11aqiap|3

('dds wnu/Aoody)
auegboq

(sndsLio xawny)
Alan2 “20Q

('dds snuapebiz)
sewreoyeaq

(shew eaz)
uiod

(‘dds wniyiuex)
Ingapo0d

(eueluibiin snunid)
Allayoaxoyd

(wnuiinbe wnipusld)
ulajuanoeig

(‘'dds uiyoojbuy)
sseibmoaly

(ennres obeolpan)
elfejlv

sa1oadg jueld

- 31 -



"0IX0} Urewas syue(d paliq ‘SaAea| ueyl sallag ul pue Buuds uey (e}

ul A1191x01 JaybiH ‘sabeis yimolb [je ul luasald si1inly pue sanea| ayl Jo ANoIxo|
"UONBIUS2UOD

ui 1saybiy seaes| Bullomoly-aid pue spass ‘sjoos Yim 2ixo} aJse syed ||y

'0IX0} surewsal jue|d ing Bulkip yum asealsdap sysiy ‘buimoib

AjaAnoe siue|d uaym ysu ANDIX0] "2IX0)-Uou A[aAIe[al sal1oads Jjes|-peolq

pue 2IX0] 1SOW 8y} aJe saldads Jea| moiieN 'S[aA3] A1121x0] ul Aren saloads
‘lesiadsip paas Jaye snolabuep ssa ‘sallp pue

sainjew jue|d se sasealdap AlDIX01 INg ‘PalIp 10 ysaly ‘a1xo) ale sabels yimolb
pue sued jueld |v "uonsabip pue uondwnsuod Jo arel uo spuadap asop X0

‘'shep /

0] € 10} Ajrep auidn| 128 8119 JI snouosiod sasop Jajews "2Ix0] Ajfeloadsa abels
paas "sjue|d ainyew uey} 91xo0) aiow sjueld JoBUNOA "SPaas Ul paresjuaduod
pue jue|d 1noybnoiyl SadurIsqns 2IX0] S|9A3| A1IDIX0) Ul AreA sa10ads

‘uondwnsuo Jaye syaam g 0] Z Jeadde swordwAs

"DIX0} Urewal Spaas "1x0)} syue|d paup 4o ysali4 ‘uoseas Buimolh Jano sauijosp
Anoixo| "doup pass Jajje sasealoap pue abeys Buliamol) je jusjeas.d jsow si
Indsyue| |[e) pue mo| y1og 1o} ANdixol "sp1ed o} a1xol Alybiy pue sjgerered AlybiH

"sejedlu %< Ypm syuejd Buiwnsuoo Jaye pajoedwi sjewiuy

‘syue|d Aiybnoup
‘ainjew yum pareldosse swajgold aio ‘abeis yimoib yum saen ANoixol

‘syluow € 01 T Jano uondwnsuo)

"SS9| 10 INOY Ue Ul Yyleap Ul JNsal Ued SaAes| pal|im Jo W0y 3y} ul uonsabuj

‘uolenuadu0d 1saybiy aney spaas "Buikip
Ja)e urewal pue Alunrew yum Buisealoul ‘sured jued |fe ul Juasald suixol

'sAep GT Buipaadxa spoliad oy

sjue|d ainjew Jo }aIp Ajiep [ejo} 418y} JO aiow 1o %G Bunes uaym aj3ied 1oy |eyia
‘swoldwAs moys syaam g 1o} Aep Jad juejd T punote swnNsuod ey} SasIoH
"0IX0}

ale syue|d Alp pue ysai4 ‘uondwnsuod Jaye syaam G o0} ¢ Jeadde swoldwAs

‘(enou eisiwally) ysnigabes
¥oe|q yim uonounfuod ul usjes uaym jueid siyj Aq pajoaye Ajuiew ale desys

‘pPalIp UayM 21x0} sureway ‘sued jue|d Jayio uey) d1x0l
alow ale ‘ainrewwl uaym Ajferoadsas ‘spaas ‘(feyia|) wuejd uaalb jo uondwnsuo)d

SjUsWW oD

(a1geandde j0u = BjU fybiam Apoq =

Mg %E0- 10

Mq %S20°0

Mq %0°¢ —S0°0

elep oN

pajoaye Ajaiey

S$399M 9 - ¢ Ul S| T8

pajoaye Ajaiey

B/u

181P JO %05<

MJ %00¢ - 98

Mg %S¢0

sAep QT J0}

Spaas JO MJ %G0

Rep/axelul

Japew Aip Jo %z

‘|1eyesioy 9%0¢<

Bulureluod pas4

B/u

MJ %0°L =10
S9SI0H

mg) abesoq 21xo|

Mg %E0- 10

elep oN

Mq %0°¢ —S0°0

z08

Mg %G1 -G0
eep oN

Mq (%12 - €)
pajoaye Ajaiey

SojellU %l<
181P JO %05<
’/u

MJ %GZ°0

elep oN

pajoaye Ajaiey
‘pajoaye Ajaiey
%S¢l -G0

MJ %0°L =10
sjeog/dasaysg

Mg %E 0-10

elep oN

Mq %0°¢ —S0°0

Mq %80-20

Mg %SGl - 10
1yBram

Kip ur mq %06 - 0¢
Mg %G'€-50
S9)BI)IU %L<

18IP JO %05<

Bju

Mg %S¢0

Spoas JO MJ %G — |
Mg %01 -G
|1eyesioy 9%0¢<
Bulureluod pas4

e/u

Mq %0°'L — 10
a|1ned

('dds wnue|os)
apeysiybiN

(wnueliquinjo2 WNIUOJY)

pooys)uon

(‘'dds seidajosy)
pasmA|IN

(13212 "y 10U)
('dds snpebensy)
Y21l

(‘'dds snuidn)
auldn

(‘'dds sidonAxQ)
paamo20]

(dds wniuiydjaq)
indsyJeq

(wnge wnipodouay))

sJejienbsque]

(elredods eisseq)
BIYI03

(suadai uojndouoy)
ueissny ‘paamdeuy

(esuadajey wnybios)
sselbuosuyor

(wniuowrens vinyeQq)
pasmuoswif

(ereurolyo wnssojbousn)

anbuolspunoH

('dds wmasinb3)
|le19sI0H

(suaosaued elwApenal)

ysnigasioH

(wnyenoew wniuoD)
uosiod ‘yoojwaH

sa|oadg jueld

(‘1u09) ‘g 9[qey,

- 32 -



"M201saAI| Aq uales Ajipeal si abeljo4 2Ix0] |e are
spaas Buipunouns |Le pue ‘spaas “Jeq ‘abeljo) Alp 1o usaib jo uondwnsuo)d

‘a|gndaosns 1sow sasioy
BunoA "s1oedwi sasned syaam [elanas 1aA0 Jybiam uaalb jueld Jo uondwnsuo)

‘leyys] sijued ysaly mq %g Jo uopdwnsuo)

"9S0p |BYJS| WNWIUIW S| MJ %G00 AlleJauab 1ng ‘A)101x0) Josye siojoe) AUB

"syjuow
10} A)I01x0) suiejal ABH "SYJUOW [BIBASS JBAO MJ %(0G O} GZ JO 8yeul 810

(€T) posy
paleulweuodun Yum pain|ip Ji pasn ag ued pue sieak { 01 € 10§ J1X0} urewal ued
Aey 1ano|019ams ‘Bumas ainised e ul Jou pue pas) Apjow ul punoy} aJe suIxol

‘sabels
ymmolb |e e a1xo| ‘uonedo| pue Abojouayd jueld Ag AreA suonRIUSIUOD JIXO]

"9S0p |eyla| wnwiulw s Mq %G00 Ajje1auab nq ‘A1101x0} 1084 e siojoe) Auely

‘reyss| si sAep QT J0o} Ajrep uondwnsuo)

‘s|10s Apues uo sasealoul A1191xo] "o1x03 sjue|d AIp pue uaalo ybiam
uaaib sq| 0z Bunes Jaye 1oge e ‘[eyld] sl syeam g Jano uondwnsuo)

"'SaARd| YSalj uey] J1X0) aiow saea| payiM “(jreyia)) sbimy ysaiy mq
%2 0 10 yimoub Jo abe}s uo Buipuadap sanes| Jo mq %9°0 0} |'0 uondwnsuo)

ue|d abelo} |njosn e sI ysniqabes ‘saloads
1sow Jo4 ‘syuawiiadxa ul [eyia] aq 01 puno4 ‘daays 0] 91X0} Ajjeuoiseddo

‘sjueld Aip ul ybiy urewas s|9AS) al[EXQ “UOIIRINWNJJE a1eniu
10} 8SOP [BY}8] WNWIUIW SI MJ %G0°0 Allelauab ‘A1101x0) 108)e siojoey) Auely

"91q1daosns 1sow ale Ja)sawiLl 1se| Ul ajpred
‘(uonuoqe) sAep ¢ ueyr alow Joy Aep Jad uondwnsuo) "abeloy Jo abelioys 1o
SWJI0ISMOUS JaJuIm Bulinp se yons passalls Usym sajpasu 1es 0} Jeadde ajped

‘daays 01 [e1e} sI abesoq

‘uoluo jo Asuabund syl yum sasealoul ANdiIxo|
sjuswwon

Md %10

Md %002 - 98
elrep oN

e/u

MJ %/ - €

(skep TZ) pas)
jo By/6w 02 — 09

:(skep 00T) paay
jo Bx/6w 0z - 0T

elep oN

8jeniu %G'L - G0
pajoaye Ajaiey
elep oN

’/u

’/U

9jellu %G'L - G0

’/u

elep oN

e1Rp ON
S9SIOH

(a1geoijdde 10u = ©ju ybiam Apoq = mq) abesoq 21xo]

MJ %S 0

'/U
ejep oN
elep oN

Mg %S

pajoaye Ajaiey

Mg %y

8jeniu %G'L - G0
sanea| uaalb sq| z
Mg %0¢ - 0L

MJ %70~ L0
sAep

€—-T10}sq1SL°0

9jellu %G'L - G0

pajoaye Ajaiey
wbram usalb zo 9T

pajoaye Ajaiey
sjeog/daaysg

MJ %S0

e/u

Mq %2

8leJllu %G'L - G0
Mg %01 - G

shep 12) pas)

jo By/6w 02 — 09

:(skep 00T) pa3y
jo Bx/6w oz - 0T

Mg %l

8jeiu %Gl - G0
pajoaye Ajaiey
Mg %0¢ - 0L

Mq %9°0- L0
’/U

8jejIu %G'L - G0
jreq

10 Sa|paau udalb
l0Aipsqi9-8vy

pajoaye Ajaiey

191p JO %GZ
a|ed

(enojinaliq snxe])
MBA

(sijennsjos eaineluad)

SISIYLIEIS MOJISA

(eyenuane euenooiN)

910A09 ‘022eqO0]

(snbeun ejos|es)
uelssny ‘sisiy L

(ereuurd elureinasaq)

11omBel Asue]

(sireuroiyo snjojija )

alym

pue mo||aA ‘1an0|d1eams
(wnyeiopiad wnoLadAH)

Jomsuyor 1S

(dds wnybios)
sselbuepns

pue ‘sseibuepns-wnybios
(nsadooy sAxouswAH)

pPaamazaaus

(seayr0UES RIZBIBNIND)

paamaxeus

(elojiufe JaiyouePWY)

ISTELERINVELS

(erejuapLn eIsiWalLY)

Biq ‘ysnigabes

(snxsponpa4 snyjueiewy)

paambid 1001pay

(esotapuod snuid)
esolapuod ‘auld
(sireAnsae siuopy)
ahs sjueseayd

('dds wniv)
uolup

sa1oadg jueld

("1u09) ‘g 91qe],

- 33 -



(@) yioq Jo ‘(M) BuiwoAm ‘(IN) eUBIUO Ul PEBM SNOIXOU PalsI|-alels ¢

swieasls Buoje usyo ‘spue|poom
“1sa.10) uado ‘s19)21y) ‘sado|s ayoueeAe Jo |10S ISION

Buideasa Ajales ‘payeann)d

abpa Jlonlasal
pue puod ‘spJeAwlie} ‘splal ‘sopISpeo. ‘syuequieal)s

sp|ol ‘sepispeo. ‘spue|sselb jsiow ‘smopesiy
SyuBqWIBSI]S ‘SBPISPEOJ ‘SUME| ‘Sp|al) ‘SMOPES|\
saln)sed ‘spjal} ‘sopISPeO. ‘Seale JSIopN

spuejsselb Jo j10s Auois ‘sadojs
AX201 ‘spuejpoom yse pue auid ‘s1salo} ‘s1axiy) ueuediy

auidregns Jamoj 01 dn S18321U1 ‘Spue|poom ‘1salo} uadp

sume| ‘speol
Buoje ‘spjay Aey pajebilul ‘spue|sselb ‘smopeaw JSIO|N

sapispeol
pue sjios pagJnisip ojul adeasa 0] pariodal ‘pareAnnd

SI0pLII0D ueLIedl ‘S]0] JUBJRA ‘SBale PaPOOM ‘Sp|al

pareAnind
auidjeqns 01 sAgjen ‘sweans Buoje ‘sadeaspue| pa1saloy

UIYIM S18Y0IY] ‘SMOpeaW PuUB SPUB|POOM ‘1S3I0) 19M 0] ISION

sainsed ‘spue|poom ‘sapispeoy

10| JUBDEA ‘Sieq |aABIB JOALI ‘SMOpeaW ‘Sp|al) ‘SapISpeoy
saln)sed ‘spjal) ‘sepispeoy

saln)sed ‘sp[al} ‘sepiSpeoy

pareAnnd

sweans Buoje ‘s1sa10j JO S|I0S I1SION

spue|peq ‘addais Jo |10S Jn1uoluaq o Ae[d ‘s|i0s auleye AiQ

S|I0S auleye
pue aulfes ‘sainsed parebiill ‘seale Aysrew ‘1om ‘dweq

sepispeo. ‘spjel ‘sainised ‘smopesy
sapispeol ‘sp|al4

uonduosaq jejiqeH

"‘SurwioAp\ pue eueluoy ut sarads jued snouosiod 10} suondLosap jejiqey pue ‘uoneuSIsap paam SNOIXOU ‘SNels dAeU ‘AJiure] Jue[d *€ o[qeL,

X X X X

X X X X

X

Disturbed

BUILLOAAN pUR BURIUO O) P2NPOIIU| = | ‘BAIBN = N ;
X | X X | X N | 4
X I |9
X | X | X | X N | 4
X | X I 4
X X | X | X (-
X X | X (-
X | X | X X | X N | S
X | X X | X N | S
I
X | X | X | X|X X X W|'N|J
X (-
X | X N I | S
X (-
X X N | 4
X (-
X | X | X N1 4
X X | X | X | X M| 14
X X | X (-
X - |
X | X | X X | X N | 4
X X N | 4
X | X | X X | X N | 9
X X | X X | X I 4
X X | X I 4
%) S n

m m S m m m % 1m

8 = s
S5 35 2833¢%5
O 2 > a v L = % 2 %
0 ® £
jejiqeH 2 Z2 4

9911 = | ‘gniys = S ‘ueld Jes|peolq / qio} = 4 ‘ayji|-sselb / plouiwelb /sselb = 9 ;

aeaoeldy
aeadeod

geadrIalsy
geadeqgeH
geadeqgeH
geadege

9B9des0y
9eadesoy

geade|nounuey

araoruobAjod
aeadeuweyY

geaodedisseld

aeaoeipodAjod
aeade||AydoAre)d
aeaoeulbelog
aeaodeue|0S
aeaoseqe
aeaoelpodousayd
aeaoe|nounuey
aeadrIaIsy

aeaoeulbeoung
aeaoeoisselg
aeaodeqe

Apwe jue|d

winwixew wnajoelay
sAe|\ eaz

wnsouids *x
‘wnuewns wniyuey

suadaJ wnijojliL
asuajeld wnijol
wnpLUgAY wnijoyL

euelulbliA snunid
eolueAjAsuad snunid

Ble|nonsal
eleydasoiela) pue
‘dds snjnounuey

winua|nNoasa
wnJAdobe

BIIIRyIed snuweyy

snAnes snueydey
‘*dds eoisselg

wnuijinbe wnipuald
sijeuojo elieuodes
alebinA wniyog

Jabiu snweAosolH
SNJe|NdIuI0d SNjoT
sueb|nA elag

BIgNJ BIL)OY
e[nasnLqe|b eziyiolAx

suisnped * |
‘ewniew uyoo|Br

BUROUI ROJIBLISY
eAnes obeoipa

(s)oweN oynusidg

diusred mod
uiod

Ingapood
alyMm Isno|D
pal ‘18n0|D
aYIs|e JIano|D

Allayoaxoyd
uid ‘Aliay)d

dnoJsanng

Teaymyong
uloypong

seoisselg

uiajuanoelg
19g6ulounog
paaman|g
auequay yoe|g
|10§a.1 J004splig
rebns ‘199g
Aliagaueg
Apoom ‘1a1sy

sselbmolly
Aleoy ‘wnssA|y
ejejvy

saloadg jueld

- 34 -



(@) yioq Jo ‘(M) BuiwoAm ‘(IN) eUBIUO Ul PEBM SNOIXOU PalsI|-alels ¢

sado|s
uado |009 ‘saydp ‘sweals Buoje [10s pagnisip ‘ISION

splal wJey Alp pauopueqge ‘spagaye| AJp ‘sAs|jen pue
ul addais pagunisip ‘seale pLie JO |I0S auljes ‘seale ualleg

seale 9)sem ‘spiefwe; ‘sepispeol ‘spial AeH

sapispeo. ‘splal ‘spuejsseld Jo sjios Aig
syuequealls ‘saimsed pue spreAw.e] Jo [I0S 1Siow ‘papeys

S[10S auley[e AIp ‘spue|peq ‘sadells) Weans Jo [10S aules
pareAnnd

sainised ‘weans Buoje ‘1sai0;
‘addals ysnigabes ‘spue|poom ‘s1a)d1y} ‘smopeaw 1SIoN

sainised ‘sapispeol ‘spjall Jo S|10S paginisiq

sopIspeo. ‘spjay||a) ‘smopesw
‘spue|poom ‘spuejpeq ‘addals ysnigabes ‘spue|ssels

sapispeol ‘s)o| JuedeA ‘sainsed ‘spjai4
saimsed ‘sume| ‘sapispeol ‘seale pajeAnnd ‘sjios Aiq

sp|al} pelebLul pue syueq youp ‘seinised ‘smopesuw JSIO|

auidreqns o1 dn {sadojs ayouejene
‘sBuluado 15210} 1SI0W ‘S19)21Y] ‘smopeaw ueledl 19 A

auldeqns 0} sAajeA ‘swealis Buoje ‘sado|s
ayouefeAe ‘s1aydIy} ‘spue|poom pue 1210} uado I1SION

SapIspeos ‘smopeaw ‘seale
papoom uado ‘sbuluado 1sa10} ‘swealls Buofe ‘[1os Ayooy

spuejiam
‘slWealls ‘speol ‘sayolIp ‘'salis paginisIp ‘19Mm 01 I1SION

auidjeqns o1 dn ‘addais ysniqgabes pue ‘spue|sseld
‘sabpll ‘[10s snoateded Auols ‘swealis Buofe ‘1salo) uado
‘smopea\ ‘Telgey ul Area eyl AM pue |\ Ul saloads Auey

1SI0W Ajjeulan ‘sals
pagImsIp ‘SapiSpeo. ‘syuequiealls ‘Spuejiam Jo sulbie

uonduosaq jejigeH

Disturbed | X

BuiwoApn pue euBUO|A 01 PINPOIIU| = | ‘9AIEN = N ;

Cropland

X

X

Wet Areas | X

X
X

Valleys
Plains

Jeyqey

X

Shrubland | X<

Foothills

Mountains

Noxious?

Native?

Lifeform*

9911 = | ‘gniys = S ‘ueld Jes|peolq / qio} = 4 ‘ayjl|-sselb / plouiwelb /sselb = 9 ¢

aeaoeldy
aeaoeipodouay)d
aeadeIaIsy

oeadeue|0S
geadeiweT

aeaoeipodousy)d
aeaoeod

geadeqgeH
geadeiisseld

geadeul
9BaJB|NA|OAUOD

aeaoeulbelog
aeadeod
aeaoel|

aeaeljojlide)

araoruloody

aeaoruobAjod

aeaoel|

o9eadelalsy

Apwe jue|d

winje|noew wniuod
sniesawo|b uoiaboleH
‘dds o1o8uas

eljoybuoj sifesAud
eadRIapay BUWOYIS|D

SMeINoIWIaA
snjeqooles

eljojiqwioy. "1
“euejuow sisdoway L

eiydos elureinasaq

‘dds wnuiq
SISUBAJE SNINAJOAUOD

saplosdodf| 'y
‘lISalzusW ejouISWYy

snaoseulpunse
sniouopayds
‘dds winielap
‘dds snonquies
wnijoylwaesoipue

"V ‘wnuigeuued
wnuAoody

sndsio xawny

‘dds snuaspebiz

esourenbs eljapulo

(s)oweN aynusiog

uoslod “oojwaH
uojabojeH
|9spunolo
Jea|buo)
‘A11dydpunolio

AAl punolo

poomaseal
pa1eAn|nNd ‘surels

lauuequap|o
paaMmXxIld

xe|4
paampuiq pjald

Xasus|ppi4
[e1 ‘anosa4
aloga||ay asfe

Aliaqiap(3

aueqgboq

A11n2 20Q

sewedylead

paamwnb dnaAjnd

saloadg jue|d

(quod) ‘€ 9[qe],

- 35 -



“(g) wog o ‘(M) BuiioAp ‘() BUBIUOIA Ul PaaM SNOIXOU PaIs!-alels ¢

sbunds pue sdaas punoJe 10 sweans
Buoje ‘spuels uadse ‘smopeaw urejunow ‘s|ios isiow ‘daag

sabpu Ao01
‘pue|poom Jo 1saloj uado ‘addals ysnigabes ‘spue|sselo

sainjsed ‘puejebuel ‘spjal ‘sapispeol JO S|I0S paginisid
auldjeqns 01 sAaj[eA ‘smopealW pue S1Sa10) 19M 0] I1SION

|IOS Bul|es JO JUBID|0} ‘Sp|al} PajeAl}Nd
‘spaeAwre) ‘puejabuel ‘sainised ‘sapispeol Jo |I0S paginisid

S9or1I9) Weals ‘sapispeol ‘smopeaw ‘spue|sselb ‘spjald

salnised ‘spjaly pejeAl}jnd ‘pue| Wojog [BIAN|e ‘seale
21SEM ‘S3Y2]Ip ‘SapISprO. ‘salls PaginisIp JO S|I0S 1SION

seale pajeAnnd
‘spaeAwe) ‘Aem-j0-s1ybli peodjrel ‘sapispeod ‘s|ios paginisia

sayaup
uoireBiul ‘syueq Weas ‘spuejiam ‘SMopeall 1oM ‘saysiely

sulBJew pue|pooMm ‘S1932IY) ‘SMOopeall 19M 0] ISION

auidje 01 dn ‘sweans Jreau ‘sbuiuado 15310} ‘S19)21Y1
‘smopeaw 1M 03 1siow ‘addals ysnigabes ‘spue|sseld 1SIoN

S|l0S Apues Ul Us)Jo ‘Spue|pooM pue ‘SapISpeol
‘pue|qniys 11asap ‘addals ysnigabes ‘spue|sselb Aig

auidieqns 0} sA9jeA sadojs Yiiou uo s1ax21y) asuap
Buiwioy ‘s1sa1o) snoJsyiuod ul sadojs pueldn ‘1siow ‘00D

sealJe ueliedll ‘S1S810} ‘SpUR|POOM ‘SMOpEaW
‘spue|sselb ‘sapispeod ‘spjal ‘sainjsed Jo punoib paginisiq

sapispeol ‘spue|sselb ‘spuejabuel ‘smopeaw paginisiq

SUONBA|D |[e Te Saloys axe|
‘syuequreal]s ‘s1salo) ‘sainised ‘smopeaul |10S 18M 0] ISIOA

spue|sselb pue addais ysnigabes Aip ‘spue|sseio
sapispeol ‘sp|al4
spuepam ‘swealis Buofe ‘saysiew ‘smopeaw 19\

uonduosaq jeyqeH

X

Disturbed

BulwoAp pue euRIUO|A 0} PadNPOAU| = | ‘9AIEN = N

X

Cropland

Wet Areas | X

X X X X X

Valleys

1e3q

X

Plains

©

H

Shrubland

X

X

Foothills

Mountains | X

Noxious?®

Native?

LL

LL

L L o w

Lifeform?

9al1 = | ‘qnuys = S ‘wue|d yesjpeolq / qloj = 4 ‘axi-sseub / plouiwelb / sselb = 9 ;

geade|ndunuey

geade|ndunuey

aeaoeipodouay)d
aeadeolg

aeaoeipodouay)d
2eadrIaIsy
aeadeod
aeadeur|0S
aeaoepl|
aeaoepl|
aeaoele|nydolos
aeadeqe
aeaoseolly
aeaoeulbelog
aeadrIaIsy

aeaoe)asinb]
aeaoelaIsy
aeadeqeuue)
aeaoeldy

Apwey jue|d

sJayjo pue ‘wnone|6

d ‘alewapingo 'q
‘Ikagleq wniuiydiag

SJay10 pue ‘uakab 'q

‘wnuel|renu

'q '10102ig wniuydiag

wngpe wnipodouay)

wnso|npue|b wnpa
eledoos eisseg
suadai uojndo.oy
asuada|ey wnyblios
wnjuowreJls einjeq
sniooepnasd si|
SISUSLINOSSIW SU|
‘dds elg|nsed

wnjAydobre
wnjawoipad

eaulbniia) eIsalzusiy

ajeuraiyo winssojbouln

sisuapeurd ezAuo)d

‘dds wnasinb3g

Ssuadsaued elwApenal

BAlles siqeuue)
lise|bnop emnain

(s)awenN aynualdg

[1e1 undsyJe

MO| ‘ndsyjie

sJa)ienbsquie]
©a) lopeige]

©eIyo0

ueissny
‘poamdeuy|

ssesbuosuyor
pasmuoswic
Bemolah ‘suj
urejunon

00y ‘su|
ysniquured uelpu|
Jealan|is
‘1004peaIq uelpu|
asyey ‘A11agapponH
anbuoispunoH
ueipeue)

‘paamasioH

[le19SI0H
ysnigasioH
dwaH

Jarem ‘Yoo|waH

saloadg jueld

(quoo) ‘€ a[qe],

- 36 -



(@) yioq Jo ‘(M) BuiwoAm ‘(IN) eUBIUO Ul PEBM SNOIXOU Palsl|-alels ¢

suonens|a
|Ie ‘sdou21no X201 ‘seale uelredll ‘S19%21Y) ‘SpPUR|POOM
‘smopeaw ‘1salo} uado ‘addals ysnigabes ‘spue|sselb
‘Teligey ul Aren eyl AM pue | A Ul saloads Auey

abpa p|al pajeAynd ‘spiehw.ey
‘sgoud} ‘sapispeod ‘saydlip ‘s|los paglnisip ‘sweals Buoje
‘salnised ‘spue|sselb ‘s1axd1y] ‘spue|poom ‘sisalo} ueliedry

1sa10j auid uado ‘auoispues
10 duojsawli| uo ‘sdoiojno 201 ‘syijo ‘sadojs Auojg

auldreqns 0}
dn ‘sweans Buoje ‘1salo} 1siow uado ‘smopeaw 19Mm 01 ISION

pareAnnd

sajoyiod
alleld ‘saysiew ‘sayolip ‘SopISpeo. ‘Splal) ‘SPUBIPOOM
auld ‘spue|peq ‘spue|sselb ‘syuequeals ‘SMopesiy

SuoIeAd|d || ‘[10S Ae|D ‘|l0S paAlIap-suoIsawl| ‘1salo) uado
‘SWealls 10 Spuelam Jeau ‘s1aqdIy} ‘sieq |aAelb ‘smopesw
auleye ‘addals ysnigabes ‘spue|sselbd Jo [10S 1siow ‘AuolS

‘A1101x01 pue 1elIgey ul A1ea A\ PuUe | A Ul saloads Aue

seale 91seM ‘speajswiie) ‘sapispeol ‘spiaid
seale g)sem ‘spiefuleq ‘sainised paqinisig

SUOIIBAS|D |[e ‘SPUB|POOM ‘1S310}

uado ‘A1p ‘smopeaw isiow ‘syuequealls ‘addals ysnigabes
‘spue|sselb Jo [10S Apues ‘AIp Wolj eliqey palieA (suixol

10} paud AjJuowwod 1sow ale palsl| salvads ‘snouosiod

ale |[e 10U ‘AM pue | A ul suidn) jo saioads Auel

suonens|a
|Ie 1e sabpu pasodxa pue ‘sainised ‘spuejpoom Alp ‘addais
ysnigabes ‘puejabuel ‘|I0S paurelp-||dam YliMm Spue|sselo

saureld pue
sain)sed ‘1salo} uelredil ‘spue|poom ‘smopeaul ‘spue|sselo

auidre
01 dn saxe| punose ‘sBoq ‘S1Salo) pue Smopeaw ISIoN

uonduosaq jeyqeH

Disturbed

BuiwoApn pue BURIUOIA 0} PaONPOAU| = | ‘BAIBN = N .
X | X X | X | X | X N | d
|
X | X | X | X ‘N| 4
X | X | X N | S
X X | X N | d
X I 9
X | X | X | X N | d
X | X | X X | X | X N | 4
X X | S
X X | = |
X | X | X | X | X|X N | 4
X | X | X | X N | d
X | X | X | X | X d | = |
X X N | S
1) ho] 0
2l 8lal |EB|l2|5|. )
2| E|2/E|8|5|5|8||E
— Qo © nla c =}
S5z2S%Sadb e s g2 S
o © b=
jeliqeH zZ =z 3

2911 = | ‘gniys = S ‘ueld Jes|peolq / qio} = 4 ‘ayjl|-sselb / plouiwelb /sselb = 9 ;

aeaoel|

geadeue|0S

9BoJkeS0Y

aeade|nounuey
seadeod

aeaoepelda|osy

aeaoeqe
aeaoeuer|0S
aeaoeARN

oeadeqe

aeadeqe
aeadeiqioydng

geadedlly

Apwey jue|d

‘dds wniv

‘dds wnuejos

snuejuow "D

‘snijoyipa] sndiesoata)

wnueIquwn|od WnIuooy
wnane[f wnmasiuuad

‘dds seidajosy

(42212 "V 10U)
‘dds snjebensy

wnJegreq wnioA
©109|63u eAeN

sJayio pue ‘snjjisnd

7 ‘snjiAydAjod 1
‘sisuane|d "7
‘snajuablie

‘snjiAydoang| "1
‘snrepned
‘snaouias snuidn

slayio
pue ‘lusqure| ‘O

‘eaollas sidonAxo

e|nsa eigioydng

e||Aydoioiw "y
‘eljojijod elwiey

(s)awenN aynuaidg

uoluQ

apeysiybiN

anJ) pue jes|
-14n2 ‘Aueboyew
urejuno

pooysyiuon

BIIN

pasamAIIN

Y21omIlIN
auIA Auowrey
uowiwio9d ‘Mmojen

auldn

paamo90]
abunds Ayea

|aine

saloadg jueld

(quoo) ‘€ a[qe],

- 37 -



(@) yioq Jo ‘(M) BuiwoAm ‘(IN) BUBIUO Ul PaaM SNOIXOU palsl|-alels ¢
auidjeqns 0] sAajen ‘sainised ‘spuejpeq
‘spuepoom Jadiunl ‘spuejsselb ‘addais ysnigabes

auldjegns 1amo| 01 sAa|jeA ‘sadojs ayouefeAe ‘syuequieas
‘spue|poom ‘smopeauw ‘spue|sselb ‘s1saloy AIp 011SION

auidjegns o1 sAajjen ‘seate pagimsip ‘s1salo) uado ‘1SION
sapispeo. 110

spue|peq ‘spue|sselh
‘addals ysnigabes Jo |10S auljes 10 auleye uo Ajjensn

sadojs snje)] ‘sapispeol
‘syuequiealls ‘addais ysnigabes ‘smopeaw ‘spue|sselo

auldeqns 0} sAg|enA ‘sapis||iy pue sure|d
Aip ‘sadojs uado daas ‘addais ysnigabes Jo sjios deag

SPUB|POOM SNOJBJIUOD ‘SMOPESW
uado ‘addais ysnigabes ‘spuejsselb Jo s|l0s Apues 1o
Au01s ‘renqey ui Arena 1eyl A pue 1A ul salvads Auey

seale
a)sem pue ‘sainised ‘spjaly ‘sepispeo. ‘seale paginisiq

sume|
paiue|d Aimau pue ‘sapis |ieJ] ‘sapispeol ‘salls paginisi|q

"suoljensa|s ajppiw
0] J1aMO] Te AISoW ‘spuefiam ‘syued Yalp ‘syuequeans

seale 9)SEM ‘SHUBCWIBB.IS ‘SBPISPRO. ‘Sp|al} PaleA}ND

spIsy
pareAn|no ‘seale aisem ‘spieklure] Jo [10S pagInIsip Yyory

seale 91sem ‘sapispeol
‘saimsed ‘syuequealls Jo |10s Ajjanelb Jo Apues ‘Aig

spuejpeq ‘s)uequwealis ‘sje|} pue sy
ualreq ‘sado|s uado uo |10S ydu-wniua|as ‘Aip pue |10s Ae|D

spue|sselb yim pajeioosse sainsodxa A3201 ‘s1salo) Jalg

sapispeol ‘sainsed
‘splal} pajeAno ul peam ‘Jueld [ejusweulo padeos]

SUOIIBAS|D |[e ‘SMopeaW ‘sinopeol
‘spue|poom pue 1sa10} uado ‘sdoiaino o004 ‘addals
ysnigabes ‘spue|sseld :|10S paurelp-||am 1o Ayo01 ‘Apues

uonduosaq jejiqeH

Disturbed | X<

BuILOAAN pUR BUBIUOIN O} PONPOIIU| = | ‘BAIBN = N ¢

Cropland

Wet Areas

X
X

Valleys
Plains

jeyqey

Shrubland | <

X

Foothills

Mountains | X

Noxious?

Native?

LL

Lifeform*

9311 = | ‘gniys = S ‘jueyd yes|peolq / qio4 = 4 ‘dji|-sselb / plouiwelt / sseib = 9 ¢

oeadelalsy

9B3JeS0Yy
geadellewnd
oeadeqe

aeaoeipodousy)d
seaoeIaIsy

g9eadrIalsy

aeaselIalSy
aeaoe|wen
aeaseod

aeadeod
aeaoeipodousayd

aeadeoe|Nlod
aeaoe||AydobAiz

oeadedisselg
geadeuld

geade|ndunuey

aeaoele|nydolos

Awey jueld

Qelyloles eizalianno

BljOJIUle Jalyduedwy

eaine siepAlo)
snuedoos snsnAD

‘dds xa|dLny
rBURIDIAOPN] Y

‘snnounoe.p elIsiwualy

elRIUSPL] BISIWSLY

epibuy v
‘eljojlly eIsiwapy

exajjal eiNes

auuaJad wnijo7

eadRUIpUNIE Suefeyd
SnxajjoJja. snyuelewy

©8JRI3|0 BIR|NLIOd
SISalI8) snINgLL

ereuuld eAsjuels
esolapuod snuid

SI[eAlSae sluopy

‘dds uowsajsuad

(s)aweN oynusidg

paamaxeus

FSVEERINVELS
sbha pajquielos
wooiq Y2109

ysnqies

alym pue
uaalb ‘1Jomabes

Bigq ‘ysnigabes

abes pabuny
pue pues ‘abes

Jesjaoue| ‘abes

[eluualad
‘sselbaly

sseibAreued pasy

paambid 1001pay
aue|sind
aulnaInldung

awnjdsaould
esolapuod ‘auld

afa s,ueseayd

uowalsuad

saloadg jueld

("quoo) ‘€ 9qqey,

- 38 -



*(9) yioq 1o ‘(M) BuiwoAm ‘(IN) eUBIUO Ul Pa3M SNOIXOU palsl|-alels ¢

S|10S pIoR UO Ajjensn ‘SluaWUoIIAUS PIWNY ‘1S3.0} 19\
seaJe pagJmsip ‘sapispeol ‘spue|sselb ‘spjaiq
Syueqeals ‘sapispeol ‘spjai4

spuejsselb ‘sp|aly pajeAl}|nd ‘sapispeoy

seale aisem ‘Aem
-]0-1ybu peodjrel ‘siiy ‘syuequeans Jo |10s Ajjanelb 1o Apues

seale a)sem ‘spaq
aye| AIp ‘spial} peleAllnd ‘sepispeol Jo s[10s paginisip AiQ

Spuejiam ‘syuequieal)s ‘1salo) uado ‘SpuB|poom
‘sapISpEeO. ‘S19X0IY} ‘SMOpeaW ‘Sp|al) JO S|10S PagIN}sIp ISION

Buideasa Ajates ‘pareannd

8.1} 10 1S8AlBY Jaquil} Y)IM pajeloosse
ualo ‘saimsed ‘smopesw ‘1sa10} Uado Jo [10S paginsia

seale 9)SEM ‘SapISpeO. ‘Sp|al} POJBAI}ND ‘Spue|SSelD
Sayolp pue swealls Buofe ‘smopeaw Paginisip 1IN

1sa40} auid 10 uadse
uado ‘seale }SIOW ‘SMOpEaW ‘S}aNdIY] ‘Splal) ‘sepispeoy

spuejpeq ul sadojs uado
‘puejobuel ‘spue|sselb ‘syuequieal)s ‘Splol) ‘sopispeoy

Sp|ol} PaJBAI}ND ‘SepPISPEO ‘S}8NDIY} ‘SMOPEaW JaM
‘syuequieal)s ‘puejabuel ‘spue|sseld ‘spial Jo |10S paginisig

Splall pajeAnnd ‘seale

pooy; 1o spuod pue seye| Buipadal Jo |10s pajelaban Ajesieds
seaJe paginisip

‘sapispeol ‘smopeaw ‘sainised ‘1salo} uado ‘puejsselo

seale ajsem ‘syuequies)s ‘spjal ‘sauield ‘sysalo) uadQ

Buideasa Ajates ‘pareannd
auidiegns 01 dn ‘smopeaw paurelp-||am pue sadojs ISIoN

uonduosaq jeyqeH

X

Disturbed

BuILLOAAN pUR BUBIUOIN O} PONPOJIU| = | ‘BAIBN = N ¢

X

X

Cropland

X

Wet Areas

X
X

X
X

Valleys
Plains

jejiqeH

Shrubland

Foothills

X

Mountains | X

Noxious?®

Native?

I uwuwwnm

LL

LL

Lifeform?

9311 = | ‘gniys = S ‘jue|d yes|peolq / qio4 = 4 ‘dji|-sselb / plouiwelt / sseib = 9 ¢

seaoexe|
aeaodelalsy
seaodeoIsselg
seadeqe

aeadeue|oS
9eadrIalsy

o9eadelalsy
29eade0d

9eadrIaISyY
geaodeiisseld
geodrIalsy

seaoeqe
aeaoeqe
aeaorIalsy
aeaoelpodouayd
aeaoeIsn|D

aeaoeplexo

9eade0d
geadrIalsy

Kiwey jued

BI|0JIABIQ SNXe]
sifenns|os eainejus)
eqelp euepied
©SO[|IA BIDIA

elenualie eueooIN
snbeJ; ejosjes

asuaAle wnisiD
Jo1 siisolbeig

eargooe[ o19auas
ereuuld elureinasaq
aJeb|nA wnjaoeue|

‘dds sniAyren
Sijeulolyo smojifepy
‘dds snyiueljaH
eueAapons eAspons
wnyelopiad wnoadAH
‘dds sijexo
asauauepns

“JeA 10]021q °S

‘ipuowiwinIp X °S
‘J0j021q wnybios

nsadooy sAxouawAH

(s)awenN aynualdg

MBA
3[1SIY1IelIS MOJ|DA
dolauym

Alrey ‘yo1on

210/A09 ‘022eqO]
uelssny ‘sjisiy L

epeue) ‘aisiyL
wol

1lombel Asue |
pieisnw Asue]
uowwo9 ‘Asue|

eadjpams

aNym pue moj|aA
‘19N0[219aMS

Jamopung
uosiod ‘eAapons
Jomsuyor 1S
[9110S
sselBuepns
‘sselbuepns

-wnybios ‘urelb
‘abelo) ‘swnyblos

Po@8MaZaausS

saloadg jueld

(quoo) ‘€ a[qe],

- 39 -



RESOURCES AND REFERENCES

Carlson, M. and B. Anderson. 2013. Cyanide Poisoning, University of Nebraska Lincoln Extension
NebGuide G2184, Lincoln, NE. Available at: http://extensionpubs.unl.edu/

Cornell University. 2007. Brown midrib sorghum sudangrass: successfully growing a high energy grass
for dairy cows. Cornell University Cooperative Extension, Agronomy Fact Sheet Series 14, Ithaca,

NY. Available at: http://nmsp.cals.cornell.edu/publications/factsheets/factsheeti4.pdf
Dorn, R.D. 2001. Vascular Plants of Wyoming. Mountain West Publishing, Cheyenne, WY.

Drewnoski, M., B. Anderson, P. Kononoff, and B. Reynolds. 2019. Nitrates in Livestock Feeding.
University of Nebraska Extension NebGuide G1779, Lincoln, NE. Available at:
http://extensionpubs.unl.edu/

Forero, L., G. Nadar, A. Craigmill, J. DiTomaso, B. Puschner, and J. Maas. 2010. Livestock-Poisoning
Plants of California. University of California Agricultural and Natural Resources Publication 8398,
Davis, CA. Available at: https://anrcatalog.ucanr.edu/

Gadberry, S. and J. Jennings. 2016. Nitrate Poisoning in Cattle. University of Arkansas Division of
Agriculture Research and Extension, FSA3024, Little Rock, AR. Available at:
https://www.uaex.edu/publications/

Glunk, E., K. Olson-Rutz, M. King, D. Wichman, and C. Jones. 2015. Nitrate Toxicity of Montana
Forages. Montana State University Extension MontGuide MT200205AG, Bozeman, MT. Available at:
https://store.msuextension.org/

Green, B.T., K.D. Welch, J.A. Pfister, C.G. Chitko-McKown, D.R. Gardner, and K.E. Panter. 2014.
Mitigation of larkspur poisoning on rangelands through the selection of cattle. Rangelands
36(1):10-15.

Green, B.T., D.R. Gardner, D. Cook, J.A. Pfister, K.D. Welch, and J.W. Keele. 2018. Age-dependent
intoxication by larkspur (Delphinium) in Angus steers. Toxicon 152:57-59.

James, L.F., D.B. Nielsen, and K.E. Panter. 1992. Impact of poisonous plant on the livestock industry.
Journal of Range Management 45(1):3-8.

Knight, A.P. and R.G. Walter. 2001. A Guide to Plant Poisoning of Animals in North America.
International Veterinary Information Service, Ithaca, NY.

Leininger, W., J. Taylor, and C. Wambolt. 1977. Poisonous Range Plants of Montana. Montana State
University Cooperative Extension Service Bulletin 348. Montana State University, Bozeman, MT.

Lesica, P. 2012. Manual of Montana Vascular Plants. Brit Press, Fort Worth, TX.

Majak, W., B. Brooke, and R. Ogilvie. 2008. Stock-poisoning Plants of Western Canada. Government of
Canada, Agriculture Canada.

Montana Department of Agriculture. 2019. Montana state-listed noxious weeds. Montana Department
of Agriculture, Noxious Weeds Program, Helena, MT. Available at: https://agr.mt.gov/Weeds

Montana State University, Schutter Diagnostic Lab, 119 Plant BioScience Building, P.O. Box 173150,
Bozeman, MT 59715-3150. (406) 994-5150 plantid@montana.edu Website:
http://diagnostics.montana.edu/

Panter, K., M.H. Ralphs, J. Pfister, D. Gardner, B. Stegelmeier, S. Lee, K. Welch, B. Green, T. Davis, and
D. Cook. 2011. Plants Poisonous to Livestock in the Western States. U.S. Department of Agriculture,
Agricultural Research Service, Agriculture Bulletin 415, Logan, UT. Available at: https://www.ars.
usda.gov/is/np/PoisonousPlants/PoisonousPlants.pdf




Pokorny, M. and J. Mangold. 2020. Montana’s Noxious Weeds. Montana State University Extension
Service EB0159, Bozeman, MT. Available at: https://store.msuextension.org/

Sallenave, R. 2016. Water quality for livestock and poultry. New Mexico State University Cooperative
Extension Service, Guide M-112, Las Cruces, NM. Available at:

aces.nmsu.edu/pubs/ m/Mii12.pdf

Smith, M., J. Waggoner, and S. Sims. 2010. Larkspur: Managing grazing to avoid poisoning cattle.
University of Wyoming Range Facts MP-111.13, Laramie, WY. Available at:
http://www.wyoextension.org/publications/

Stonecipher C.A., D. Cook, K.D. Welch, D.R. Gardner DR, and J.A. Pfister. 2020. Seasonal variation in
toxic steroidal alkaloids of foothill deathcamas (Zigadenus paniculatus). Biochemical Systematics
and Ecology 90:104044.

Stonecipher C.A., K.D. Welch, S.T. Lee, D. Cook, and J.A. Pfister. 2020. Geographical and seasonal
variation in water hemlock (Cicuta maculata) toxins. Biochemical Systematics and Ecology 89:
104012.

Stubbendieck, J., M. Carlson, C. Dunn, B. Anderson, and D. Redfearn. 2018. Nebraska Plants Toxic to
Livestock, Including Bloat-Causing Plants, Rangeland, Pastureland, and Cropland. University of
Nebraska Extension EC3037, Lincoln, NE. Available at: https://extensionpubs.unl.edu/

Taylor, J. E. and J. R. Lacey. 2004. Range Plants of Montana. Montana State University Extension
Service Bulletin EB 122, Bozeman, MT. Available at: https://store.msuextension.org/

Texas A&M University. 2019. Plants of Texas Rangelands: Virtual Herbarium. Texas A&M AgriLife
Extension System, Department of Ecosystem Science and Management, College Station, TX.

Available at: https://rangeplants.tamu.edu/common-name-index/

USDA, NRCS. 2020. Cover Crops. Agronomy Technical Note MT-93. USDA-NRCS, Bozeman State
Office, Bozeman, MT. Available at: https://www.nrcs.usda.gov/wps/portal/nres/mt/home/

USDA, NRCS. 2019. The PLANTS Database. National Plant Data Team, Greensboro, NC 27401-4901
USA. Available at: http://plants.usda.gov

Voss, J.L. 2019. Guide to Poisonous Plants. Colorado State University, College of Veterinary Medicine
and Biomedical Sciences, Fort Collins, CO. Available at:
https://csuvth.colostate.edu/poisonous_plants

Weathers, Shirley A. 1998. Field Guide to Plants Poisonous to Livestock: Western U.S. Rosebud Press,
Fruitland, UT.

Whitson, T., L. Burrill, S. Dewey, D. Cudney, B. Nelson, R. Lee, and R. Parker. 2002. Weeds of the West.
The Western Society of Weed Science, Newark, CA.

Wyoming Department of Agriculture. 2018. Wyoming state designated noxious weeds, Wyoming
Department of Agriculture, Weed and Pest Program, Cheyenne, WY. Available at:
http://wyagric.state.wy.us/divisions/ts/sections-a-programs/weed-a-pest




GLOSSARY

Acute poisoning — Adverse effects from a substance
resulting either from a single exposure or from
multiple exposures in a short period of time.

Alkaloid — Naturally occurring basic, organic,
nitrogenous compounds.

Anemia — Deficiency of red blood cells or hemoglobin
in the blood.

Ataxia — Loss of full control of bodily movements.

Bloat — A disease in livestock characterized by an
accumulation of gas in the stomach. To make or
become swollen with fluid or gas.

Cannabinoids —Psychoactive chemicals, obtained
from plants of the Cannabis genus, that have toxic
effects on the nervous system.

Chronic poisoning — Adverse effects from a
substance result of a long-term exposure when
toxins accumulate over time and damage is
permanent.

Cicutoxin — An unsaturated alcohol which acts on the
central nervous stimulant.

Colic — Severe, often fluctuating pain in the abdomen
caused by intestinal gas or obstruction in the
intestines.

Congenital — Existing at birth, but not hereditary.

Cotyledon — An embryonic leaf in seed-bearing plants,
one or more of which are the first leaves to appear
from a germinating seed.

Cyanosis — Blue coloring of the lining of the mouth.
Cystitis — Inflammation of the bladder.

Dicoumarol — Toxic product synthesized from
coumarin in moldy sweetclover.

DDMP — A complex compound (2,3-dihydro-3,5-
dihydroxy-6-(H) -pyran-4-) that inhibits the
dopamine transporter system of the brain affecting
cranial nerves.

Edema — Excess of watery fluid collecting in the
cavities or tissues of the body.

Endophyte — An organism, often fungi or bacteria,
living within a plant between living plant cells. The
relationship with the plant varies from symbiotic to
bordering on pathogenic.

Fetal mummification — Shriveling or shrinkage of
fetus by absorbing all fluid of fetus and uterus.

Forb — A broad-leaved herbaceous plant.

Furanocoumarins — Organic chemical compounds
associated with photosensitivity through ingestion
and direct contact with the skin. When the
phytochemicals enter the nucleus of epithelial cells
and form a bond with the DNA, it causes the cells to
die resulting in the skin being unable to protect itself
from sunlight.

Gallic Acid — A substance, occurring in a free state or
combined as gallotannin, causing skin and mucosal
irritation.

Glycoside — Any group of organic compounds
occurring within plants that produce sugars and
related substances upon hydrolysis.

Hemolysis — Rupture or destruction of red blood cells.

Hepatic — Relating to, affecting, associated with,
supplying or draining the liver.

Hepatopathy — An abnormal or diseased state of the
liver.

Hydrogen cyanide (HCN) — (also known as prussic
acid) Extremely toxic, volatile, rapidly acting poison
that inactivates cellular respiration by depriving
cells of oxygen.

Hypericin — A phototoxin contained in pigment glands
that fluoresce in the presence of sunlight and causes
acute inflammation and necrosis of cells of the skin
capillaries. Only white or unpigmented skin areas
are affected. These areas itch and become red,
swollen, and sore, and the skin may peel or come off
in large sheets (photosensitization).

Hypertonic muscle — Too much muscle tone so that
areas are stiff and difficult to move.

Irisin — A toxin chemical found in Iris rhizomes which
can cause abdominal pain, burning sensation of the
mouth and throat, and vomiting if ingested and mild
skin irritation upon skin exposure.

Integumentary — The outer protective layer of
an animal or plant. The integumentary system
comprises the skin and its appendages (hair, hooves)
which protect the body from damage.

Isocupressic acid —A diterpene acid that interferes
with blood flow to the uterus and can induce
abortion in cattle in the last three months of
pregnancy.

Jaundice — Yellowing of the skin or whites of the eyes,
caused by obstruction of the bile duct, liver disease,
or excessive breakdown of red blood cells.

Laminitis — Inflammation of the sensitive layers of
tissue inside the hoof in horses and other animals. It
can cause extreme lameness.
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Monoterpene — A class of terpenes produced in plants
that often have a strong odor and may protect the
plants.

Mycotoxin — A toxin produced by a fungus.
Major classes of mycotoxins include aflatoxins,
trichothecenes, fumonisins, zearalenone,
ochratoxin, and ergot alkaloids.

Neurotoxic diterpenoid — Toxins, including
andromedotoxin and grayanotoxin, present
throughout the plant. Symptoms of poisoning
include vomiting, depression, hypotension, irregular
heartbeat, colic, convulsions, inability to coordinate
voluntary muscles and recumbency.

Nitrotoxin — Neurotoxin compounds contained
in some milkvetch species that are poisonous
to cattle, sheep and horses with cattle being the
most commonly affected. Symptoms of nitrotoxin
poisoning include weakness (staggered gait, clicking
of hooves while walking), ataxia, muscle tremors,
depression, recumbency and death.

Oxalate — Poisonous salt of dibasic acid.

Petechial hemorrhage — Tiny pinpoint red mark
caused when the body is deprived of oxygen.

Photophobia — Extreme sensitivity to light.

Photosensitivity — Light sensitivity causing abnormal
skin reaction to direct sunlight exposure.

Photosensitization — Sensitization of the skin to
light. The development of an abnormal capacity to
react to sunlight typically by edematous swelling
and dermatitis.

Plains — Plains and valleys are the lowest elevation
habitat in a given area. Plains are influenced by the
Great Plains which generally have more growing
season precipitation than valleys.

Poison — A substance that can cause the illness or
death of a living organism when introduced or
absorbed. Synonym: toxin; Adjective: poisonous.

Prostration — Lying stretched out on the ground.

Prussic acid — (also known as hydrogen cyanide)
Extremely toxic, volatile, rapidly acting poison that
inactivates cellular respiration by depriving cells of
oxygen.

Rectal prolapse — Rectal walls have prolapsed to a
degree where they protrude out the anus and are
visible outside the body.

Recumbency — Laying down, unable to walk or
remain standing.

Renal — Relating to the kidneys.

Rumen stasis — Collapse of ruminal function,
cessation of normal rhythmic contractions for more
than two minutes.

Selenium — An essential trace nutrient for animals.
In certain plants it accumulates to levels that are
toxic to livestock when those plants are growing in
selenium-rich soils.

Sesquiterpene lactone — A terpene (sesquiterpene)
containing a lactone ring. It can cause allergenic
(irritate eyes, nose, gastrointestinal tracts) or
neurotoxic (necrosis or death of neural tissue)
effects.

Sulfate — A salt or ester of sulfuric acid. Animals
consuming plants with high levels of sulfate will
reduce sulfate to hydrogen sulfide in the rumen
resulting in degenerative changes in the brain
causing depression, blindness or death.

Tannic acid — A form of tannin that is a weak acid and
a type of polyphenol found in some plants.

Tannin — A bitter-tasting organic substance present in
some galls, barks, and other plant tissue.

Teratogen — A chemical or agent (e.g. alkaloid) which
crosses the placenta and interferes with embryo or
fetus development producing an embryonic or fetal
defect. Extent of the defect depends on the teratogen
and the stage of development.

Tetany — A stimulated neuromuscular activity caused
by deficiencies of calcium and/or magnesium.

Tetradymol — A sesquiterpene that is a liver toxin.

Thiaminase — An enzyme that produces thiamin
(vitamin B1) deficiency in livestock by destroying
ingested thiamine after ingestion and reducing
thiamine availability. Thiamin deficiency results in
retinal degeneration, blindness, depression, weight
loss, and hemorrhaging syndrome.

Thujone — A ketone and monoterpene, which occurs
naturally, has a menthol odor, and may cause effects
resembling epilepsy.

Toxin — A substance produced by a living organism that
is poisonous to another living organism. Synonym:
poison; Adjective: toxic.

Valley — Valley and plains are the lowest elevation
habitats in a given area. Valleys are generally in
mountainous areas and rain-shadows.
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