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ANTRODUCTION
The regional copper-nickel study pertains to an area predominantly
composed of a forest ecosystem (Lake State forest) in terms of tHe ter-
restrial vegetation. Some of the major tree species consist of red pine,
jack pine, white p?ne, black spruce, aspen, birch and fir. These species
are susceptible to both biotic (parasites) and abiotic stress factors.
Plants often suffer from more than one disease at a time. However,

dwarf mistletoe on spruce, white pine blister rust, Scleroderris canker

on conifers, and Hypoxylon canker on aspen are considered to be the most
important plant diseases in the study area. |In the following sections the
biology, etiology and control of some of these diseases are discussed.

More than one species of parasite can interact to cause disease.
Consequently, pathologists are beginning to study the etiology of multiple-
pathogen diseases. There is another type of multiple pathogen interaction
that one must consider: the interaction between parasites (biotic pathogens)
and air pollutants (abiotic pathogens).

The proposed copper-nickel mining and smelting is considered to
generate coarse particles, aerosols, gaseous pollutants such as sulfur
dioxide, fluorides, etc.

Table 1 summarizes some of the information on the effects of sulfur
dioxide and fluoride on parasite~induced plant diseases.

Table 1. Effects of sulfur dioxide and fluoride on some parasite-induced
plant diseases.

Pollutant : Disease affected Effects
sulfur dioxide tree rusts ' decreased
wood rots decreased or
increased

needle cast on juniper decreased




Table 1 (cont'd.)

Pollutant Disease affected Effects

Armillaria on trees increased

Dwarf mistletoe on larch

and pine decreased
Needle cast on spruce increased
Fluoride Bean rust decreased

Information is also presented in this report on the chemical analyées
éf total foliar concentrations and available soil concentrations of several
elements in the study area with samples gathered over a temporal and
a spatial basis. Statistical analysis of the results are also included.

A total of 34 field plots were established in the study area.

Within these plots both vegetation and soil were sampled for elemental
analysis. Sampling was done on both temporal and spatial basis. A stand
of treés”Were'considered as a sample rather than an individual tree, since
the objective of our study was to address the elemental characteristics

of a given species.

For procedures used for the elemental analyses of foliage and soil
the reader is referred to our literature survey submitted to the Regional

Copper-Nickel Study.




Figure 1.

Top: Trunk of an aspen tree infected by
Hypoxylon. Note the loss in the
Strength of the trunk.

Bottom: Black knot on cherry. Note the
black cankerous growth.







Figure 2.

Top: White pine blister rust. Note the whitish
‘reproductive structures (aecia) of the
fungus.

Bottom: Broom rust on balsam fir. Note the

brooming in the central portion of the
tree.







Figure 3.

Top: Jack pine tip borer. Note the flagging
and death of the two middle branches.

Bottom: Armillaria mellea root rot on jack pine.
Note the white fungal mycelial strands
(rhizomorphs) on the roots.







Figure 4.

Top: Genetic broom at the apex of a
black spruce tree.

_Bottom: Dwarf mistletoe on black spruce.
Note the brooming and vegetative
growth of the mistletoe.







Figure 5.

Dwarf mistletoe on jack pine.







Figure 6.

Wi
Spruce bud worK damage.
Note the browning and death of the spruce trees.







Figure 7.

Top: Drought stress on red pine. Note the browning
and death of the apical portions of the
trees.

Bottom: Highway salt injury on balsam fir.
Only branches facing the highway are
injured.
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HYPOXYLON CANKER (HYPOXYLON MAMMATUM) ON ASPEN (POPULUS TREMULOIDES)

Introduction

Quaking aspen is the most widely distributed tree species in North
America, being one of the few with a transcontinental range from the
Atlantic Ocean to the Pacific. It occurs from Newfoundland to Alaska
-and southward at increasingly higher elevations in the Sierra Nevada and
in the Rocky Mountains to Mexico. East of the Great Plains it extends
southward to a line from above lowa to Virginia, and it is abundant in
the Lake States and Northeast. Northeastern Minnesota supports a higher
percentage of aspen than any other hardwood species growing in the region.

One of the most damaging diseases on aspen is Hypoxylon canker

(Hypoxylon mammatum) which infects approximately 12 percent of all quaking

aspen in Michigan, Wisconsin, and Minnesota (see Figure 1). This disease
can be considered the most destructive canker on aspen and probably one
of the“most important tree diseases in the Lake States. [t kills 1-2
percént of the standing aspen volume each year, which is approximately 112
million board feet.
Damage

Pole-size trees éuccumb in 3 to7 years;'younger ones may be kil]éd
more quickly. Decay fungi enter the trees through the cankers and weaken
the stems, subjecting them to windthrow. The disease also reduces stand
density far below that desired, thus seriously lowering the final yield.
It also kills trees that could have otherwise been harvested in thinnings.
Many young stands have so many infected trees that they have lost all or
moSt of their prospective va]ue..
Etiology

The fungus cause conspicuous cankers on the trunk. The fungus enters

the tree” through or around branch stubs and in turn, over 90% of the cankers
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begin at the branch stub. In some instances, cankers scem to be associated
with insect wounds.

Life History

Once the fungus invades the host, conidial fructifications appear as
blisters of variou§ sizes at the end of the first or during the second growing
season of the cankers. These conidia are formed around the margins of all
but ‘the youngest cankers. The fungus produces hyphal pegs or pillarlike
structures that separate the superficial periderm from the underlying cortical
tissue. The periderm ruptures, exposing a grayish layer of conidiophores
and conidia solidly covering the outer surface of the cortex and sides of the
pillars. Once exposed, these spores are wind disseminated. The first
perithecial stromata appear when the cankers are 3 or more years old as
erumpent, flattened, hard black layers covered by a white pruinose coat
through which prbtrude the black ostioles of the sunken perithecia.

These stromata are produced each year. The perithecia fill with asci and
ascosbé?és during wet weather and discharge spores for 18 hours after a
rain. These ascospores are wind disseminated. Spores are produced and
dispersed from cankers on dead trees and numbers of spores are not signi-
ficantly reduced until 2 years after the trees have been felled. Ascospores
are dispersed throughout the growing season and during the dormant season

as well. Some spores are ejected during the winter when air temperatures
are near zero.

Symptoms

The first evidence of the disease is small yellow to reddish-brown
slightly sunken areas with irregularly lobed advancing margins, centered
around some wound. These éreas increase in size until they coalesce to
form a canker, delimited by vertical cracks. As the canker develops, the

affected bark becomes mottled, taking on a grayish color in which occur
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black patches owing to the superficial periderm flaking off to expose
the blackened cortex. Alternating light and dark colored zones are apparent
when the bark is sliced open, the dark layers are masses of mycelium and
the light layers are decayed host tissue. This particular symptom is very
useful in detectiné young cankers. Conidia form under the outer bark near
the margins of the canker and these can be seen with a hand lens. On the
3 years or older canker the stromata appear black and crumbly. Trees often
break at the point of the cankering. Callus tissue does occur in some in-
stances.
Control

No suitable control measures are known. High density stands with the
minimum of other tree species will result in less loss to hypoxylon!cankers;
In areas where the incidence of the disease is characteristically high
other ;pecies should be grown if possible. Eradication appargnt]y is not
feasible and felling cankered trees to reduce available inoculum is of little
value;“M%or the future, resistant aspen may be the answer. Thus far,

however, hybrids involving Populus tremula and other species and selections

from P. tremuloides have not resulted in resistant trees with good form.
Even if a superior tree is developed it will be a major task to convert
millions of acres of the aspen type.

Quarantine measures could protect the aspen in the iqterior region
of Alaska from invasion by H. mammatum. The disease is in Canada bﬁt

seems to be limited in its northerly spread, probably because of climate.
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BLACK KNOT (APIOSPORINA MORBOSA = DIBOTRYON MORBOSUM) ON

BLACK CHERRY (PRUNUS SEROTINA)

Introduction

This tree species makes its best growth on rich, deep, moist soils
where it may occur in pure stands. In the northeastern United States
this species often reaches commercial proportions in virgin forests of
red spruce, white pine, northern hardwood association on sandy soils.
In northeastern Minnesota, black cherry is at the northern extent of its
range and although it is of no economic importance for lumber, it does serve
as a benefit to wildlife. The black knot disease is caused by Apiosporina

morbosa = Dibotryon morbosum (Figure 1) and although most prevalent on

cherry and plum trees in orchards, it has been shown to cause ]ossés in
commercially important stands of black cherry in the northeastern United
States.
Damage

‘Hfge funéus causes cankers which weaken branches and stems and predispose
the tree to other insect or disease organisms. Cankerous swellings more
than 2 feet long occur on trunks of large trees, and where several such
lesions are scattered along the bole, the tree is worthless for lumber
(Figure 1).
Etiology

Practically all new infection originates on twigs of the current

year and invasion of the trunk or larger branches takes place from small
infected laterals.

Life History

Primary infection occurs mainly on current year's growth from asco-

'spores or conidia around the time of full bloom. !n most cases the




ascospores are discharged from 2 year old knots, otherwise they are produced
from infection of the previous spring.

The fungal hyphae grow inward to the cambial layer and later along the
medullary rays in the xylem portion of the twig. After infection of the
cambial region the'formation of excessive quantities of parenchyma cells
occurs, which are pushed outward, thus forming the basis for the knots.
Swelling becomes evident toward the end of the growing season and in some
cases a crop of conidia are produced in the fall, but further development
doesn't usually occur until} the following spring.

During fall and winter the hyphae spread internally and give rise to
secondary galls at some distance from the original knot. During the second
summer the knots enlarge very rapidly and the fungus develops the s%romaticb
surface layer in which the perithecia develop during the winter. Ascospores
are discharged in the spring resulting in infection of developing shoots.
Symp toms

inéﬁgated, rough black galls up to 2 inches across appear abundantly
on infected twigs and branches. Early in the spring a swelling appears on
shoots and becomes progressively darker. By summer they take on pale-green
velvety pile over the surface of the gall. Soon this disappears and the
knot blackens.

Control

All small twigs and branches showing swelling should be removed.
Cankers should be removed by cutting out diseased area down to the wood
and for a distance of 2 or 3 inches surrounding infected area. This

" canker removal can be done during the course of improvement work.
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WHITE PINE BLISTER RUST (CRONARTIUM RIBICOLA) ON

EASTERN WHITE PINE (PINUS STROBUS)

Introduction

Eastern white pine has long been considered the finest of the eastern
pines. The SPecie§ grows throughout the Northeast, the Lake States, and
into Canada, and ex;ends in fingers or patches into the Central States and
down the Appalachian Mountains as far as Georgia.

The most important disease of white pine is blister rust (Cronartium
ribicola), a major problem in the Northeast, the Lake States, and the
Northwest. It causes damage wherever highly susceptible species of the
alternate host genus Ribes occurs. In Minnesota and the other Lake States,
it has been only locally destructive so far, but in the Inland Empi}e it
is one of the most important factors with whicﬁ the foresters must contend.
By 1952, 30 years after the introduction of the disease, annual losses
amounted to 90,000,000 bd. ft. of saw timber and 75,000,000 bd. ft. of
youngé;“frees.

Damage

The damage by blister rust is proportional to the number and suscep-
tibility of Ribes within and around a stand. Seedlings and small saplings
are infected and kflled quickly, while poles and larger trees succumb
siowly. ConsequentlyAa white pine stand where blister rust is epidemic
may appear little affected for many years, judging by the larger trees,
but there will be an almost complete absence of seedlings or small saplings.
The successive crops of seedlings succumb after a few years and nothing
is left to perpetuate the stand when the mature trees are cut orbfina11y

killed.
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The fungal spores alight on the needles of white pine in the summer
and fal' ~erminate, the germ tubes penetrate the needles, apparently
through the stomata, mycelium grows through the leaves into the bark of
the twigs, and thié mycelium continues to advance as long as the host is
alive. Spots on the needles are evident 4-10 weeks after infection and the
fungus penetrates the bark 12-18 months after infection.

Hosts

The blister rust fungus lives alternately on the white pine and Ribes
hosts. Wild and cultivated Ribes are susceptible to the disease and capable
of transmitting the rust to pines. The so-called European black.currant
(Ribes nigrum) is especially susceptible, and field observations ha;e
demonstrated that this species is largely respénsib]e for initiating new
centers of infection and for firmly establishing the disease over extensive
areas that otherwise have remained free from the rust for many years.

Life H?étory

Fungal spores of the blister rust are wind disseminated. After Spo?e
germination and invasion of the host tissue, an incubation period of 3% years
is necessary before the canker develops on the infected stems. The pycnidial
stage of the fungus is characterized by spindled-shaped swelling of the bark
and a yellowish discoloration at the advancing edges of the canker. In
this stage, tiny drops of clear sweet-tasting liquid exude from dark spots
which develop in the region of the discolored bark. These drops contain
the pycniospores which function in the reproduction of the fungus. When
the pycnial drops dry up, dark reddish-brown pycnial scars persist. Early
in the spring, at the close of the incubation period, orange-yellow blisters

appear protruding from the diseased bark. These blisters contain aeciospores
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which when liberated, come in contact with the underside of the Ribes leaves
and when favorable conditions exist, germinate and grow into the leaf
tissue. Aeciospores are long-lived and have been known to infect Ribes at
distances of more than 100 miles.

About the midale of May, small patches of yellowish pustules appear
on the underside of infected Ribes leaves. These pustules contain the
urediospores, which transmit the disease on Ribes leaves. Since seven
generations of these spores may ke produced in a single season, there is
a rapid spread on the Ribes host in this stage. In midsummer, structures
called telial columns appear as brown horn-like projections and these
columns contain the teliospores from which the piﬁe—infecting sporidia
develop, thus completing the life cycle of the fungus. Sporidia are del4cafe
and short-lived, and are therefore effective oﬁly within relatively short
distances.
Symptoms

*Thfected twigs of pine become swollen and orange-brown in color; large

stems frequently become ridged when the mycelium has been present for some
years. Canke}s are formed on the stems; the bark in the cankered area
cracks and resin flows down tﬁe stem and hardens in masses providing a
characteristic symptom. See Figure 2. Branches girdled by the fungus will
have dead, brown needles; the dead branch is called a flag and can be
spotted for a distance. In May and June, blisters filled with yellow-
orange spores will appear on infected branches. The infection on Ribes
leaves result in the formation of spots sometimes so-numerous that they
cover the entire leaf. Orange masses of urediospores are produced on the
underside of the leaf on these spots, in early summer, and later the charac-
teristic telial columns are formed, which appear as brownish hairs on the

under surface of the leaves.




Lontrol

Ever since the introduction of white pine blister rust to the United
States Ribes eradicétion has been the primary control measure for the
disease. Unfortunately, the effectiveness of eliminating Ribes has not
been adequately evaluated and thus the success of such a program is not
actually known. Economists have shown that Ribes eradication is feasible,
'returning $4 for each $1 invested, but their study was based on the question-
able premise that eradication of the alternate host prevented infection of
the pine. This premise might be true if eradication programs did eliminate
all the Ribes plants but this is not the case. Currants and gooseberry
plants are missed and a great deal of inoculum can be generated by a few
small plants. In areas with a recent fire history pulling Ribes planfs
actually resulted in more plants. The use of certain chemical silvicides
is likely to be curtailed making it even more impractical to eliminate
these alternate hosts from extensive regions where white pine exist. As
of 1968 the Ribes eradication program was discontinued on national forests
in the northern Rocky Mountain region (Ketcham, 1968). Ribes eradication
may be used in the future only in localities where the white pine are of
high value, especially in recreation areas and where populations of the
alternate hosts can be effectively reduced to a level which reduces incidence
of white pine blister rust. Chemical silvicides such as 2, 4-D and 2, 4,
5-T are more effective than mechanical removal.

The most promising control measure for the future is the development
of resistant white pine. In the Pacific Northwest resistant western white
pines have been located, vegetatively propagated, and established in
seed orchards. Newly located resistant trees are being added to the criginal
numbers and hybrids of these resistant trees are being produced and evaluated

for their resistance to the fungus. In early work with eastern white
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pine vegetatively reproduced trees from original resistant selections were
resistant, while seedlings from these same trees were quite susceptible.

When resistant trees of western white pine are crossed a portion of the
seedlings are resistant and it has been estimated that a 20% gain will

result between the F1 and F2 generations. The eventua] production of more
resistant seedlings will take time, especially if founded on a reasonab]e
broad base of resistance.‘ C. ribicola, like all fungi, has the ability

to vary and thus new strains, more virulent strains, may attack the resistant
trees. Only time will tell how effective resistant white pine will be

in reducing losses to blister rust.

Most infections occur within 6 feet of the ground and in well stocked
stands, as well as plantations, pruning is a feasible control measure.
Infected branches should be removed allowing 6 inches of what appears to be
healthy tissue between canker and main stem. However, for pruning to be
economical all the lower branches should be removéd thus insuring more
complete elimination of the rust aﬁd improving wood quality. Infections
can ge carved out of the main stem but this would be applied only to trees
with very high values.

Rust infection can be avoided by planting whfte pine in low hazard
areas such as South and Central Wisconsin instead of the northern paft of
the state. White pine, however, are not likely to»be grown extensively
on land more suited to agriculture and this tree species, as is the.case
with other conifers, can be grown and managed more effectively in the more
northern regions. Thus we need to consider other control measures for
these geographic areas where white pine does well and where the hazard
from blister rust is high. It is important to avoid areas where, because
of the terrain, the microclimatic conditions will favor infection. A closed

canopy should be maintained, which keeps the air dry below the canopy and
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the more susceptible and cankered branches are killed because of the shade.
White pine should not be planted in small openings. Openings in crown
canopy with a diameter less than the height of the surrounding tfees are
cool, wet and ideal for blister rust infection.

Direct treatment of cankers and infected trees has been tried exten-
sively using, among other chemicals, cycloheximide (Actidione) and Phytoactin.
The two latter compounds are antibiotics produced by one of the Actinomycetes,

Streptomyces griseus. These materials were applied in oil or water to

excised cankers, basal portion of trees with cankers and to the foliage by
aerial applications. Although it appeared at first that the fungus had
been stopped and there was evidence that the antibiotics were translocated
away from point of application, the fungus survived the treatment and
later continued normal development. Apparently these first attempts

at a direct chemical control of blister rust have not succeeded but for
the future this remains a most worthwhile possibility.

.In the Western United States a fungus, Tuberculina maxima, occurs

on blister rust cankers and parasitizes C. ribicola thus inactivating
the pathogen. Approximately 67% of the lethal type cankers had been
inactivated by T. maxima and aecial production was 18% of normal in 1965.

Studies are underway to use T. maxima for controlling blister rust.
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YELLOW WITCHES' BROOM (MELAMPSORELLA CERASTII) ON

BALSAM FIR (ABIES BALSAMEA)

Introduction

Balsam fir is'a tree of cold climates, extending from the Northeast
and the Lake States into Canada and soﬁthward along the crests of the
Appalachian Mountains to southcentral Virginia. It inhabits cold, moist,
but well-drained situations from sea level to high elevations. It also
occurs in and around swamps, flats and lower hardwood slopes in thé North.
It is shallow-rooted and therefore easily windthrown. It is also particularly
sensitive to fire because of the flammable foliage and resin blisters in
the bark. Highly resistant to damage by cold, this tree cannot stand
hot, dry summers.
The fungus causing the witches broom on balsam fir (Figure 2) is

Melampsorella cerastii. Although present on many trees in northeastern

Minnesota, the disease is not considered a major forest problem.
Damagéy

Yellow witches' broom on fir is of minor importance in the United
States but on engelmann spruce occasionally decay and mortality are
observed.

Hosts

On balsam fir this disease is caused by the heteroecious rust fungus.
The telial hosts are chickweed (Stellaria spp.) and mouse-ear chickweed
(Cerastium spp.).

Life History

In the spring or early summer the pycnia appear as small raised round
orange spots on both surfaces of dwarfed leaves. By midsummer the aecia

develop on the undersurface of the leaves as two rows of orange-vellow




blisters. These blisters rupture, discharging the orange-yellow aeciospores,
which are wind borne to infect leaves of chickweed. Small orange-red
pustules, the uredia, quickly develop, releasing urediospores to infect
other chickweeds. Telia appear later as whitish to pale reddish spots.
The teliospores do not germinate and infect firs until the following
spring, thus completing the life cycle.
Symptoms

Infected fir branches develop numerous upright lateral shoots from
one point, forming a compact witches' broom. Infected twigs are dwarfed,
the leaves are dwarfed and yellowish, and they shrivel and drop by the
following spring leaving the brooms bare until the new shoots develop.
The brooms are conspicuous during the growing season since their yellow
foliage stands dut in striking contrast to the dark-green normal foliage.
In addition to witches' brooms, pronounced swelling of the trunk or branches
occasionally occur. The fungus is perennial in the stems; consequently in
theﬁfollowing season new shoots with peculiar yellowish leaves develop again.
Control

In North America the disease is not considered serious enough to
justify 5pe¢ia1 control measures. Eradication of chickweed from the vicinity
of firs would ultimately eliminate the disease, but chickweed is so

abundant that this is not feasible.




EASTERN DWARF MISTLETOE (ARCEUTHOBIUM PUSITLLUM)

ON BLACK SPRUCE (PICEA MARIANA)

Introduction

Black spruce 'is an abundant boreal species that spans the North American
continent in Canada from Newfoundland to the Bering Strait. However, its
“commercial range in the United States is virtually confined to far-northern
New England and northern Michigan, Wisconsin, and Minnesota, with minor
extensions southward. The superior black spruce stands in the United States
are around bog margins, and on the Laurentian Shield in northeastern
Minnesota.

The most damaging stem disease on black spruce is the eastern dwarf-~

mistletoe caused by Arceuthobium pusillum. See Figure 4. The incidence

of the disease fn spruce stands in Minnesota has been estimated at as
much as 11 percent, which would involve approximately 154,000 acres of
commgrcia] black spruce type.
Damage
The losses from dwarf mistletoes are not only measured by mortality
but also growth reduction, poorer quality, less seed production, wind
breakage and predisposition to insects and decay. |
Etiology )
There are more than 20 species of dwarf mistletoes. Most of these
occur in North America. Areas containing the highest concentrations of
different species are in Durango, Mexico and in the Mt. Shasta area of
northern California.

Parasite

Dwarf mistletoes are seed plants belonging to the genus Arceuthobium

of the family Loranthaceae. The ovoid olive-green to dark-blue fruits or

berries, each containing a single seed are embedded in a mucilaginous pulp




-3~

called viscin. On ripening the berries develop a considerable inside
pressure, which increases until a slight disturbance causes them to explode.
Thé seeds are expelled an average horizontal distance of about 15-30 feet.
Seeds shooting from branches of trees may have a dispersal radius of
100-200 feet, depending on height of origin and, to a certain extent,
wind. New infection centérs probably result from seed dissemination by
birds on which the seed adhere and is carried. The seeds may germinate
within a few weeks or, as is true for most species, germination is delayed
until the following spring. After germinating, the radicle comes in contact
with the needle fasicle or other irregu]arity in the bark surface where a
holdfast forms and the primary haustorium penetrates the bark.

Once established in the cortex of its host the parasite develops a
more extensive absorption system, a portion of which is gradually included
in the xylem of the host as a result of the xylem growing afound structures
called'sinkers. Vessel elements in these sinkers connect with tracheids
in tHé host xylem, and the parasite derives most of its nourishment from
the host.
Symptoms

The most apparent symptom of the disease is the stimulated growth
and malformation of the tree at the site of infection. These bushy, compact

"witches' brooms'' and may grow to

masses of branches and twigs are called
several feet in diameter (Figure 4). A less conspicuous symptom is a
swelling of the branch at the branch at the point of infection.

Brooms develop and grow rapidly for 5 to 10 years. Aerial shoots
are usually present on infected branches 3 years following initial infection.

On older portions of branches where aerial shoots have died, basal cups

remain. These basal cups are not only an important characteristic in
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identifying alder brooms but also, along with aerial shoots, help distinguish

this disease from spruce broom rust, Chrysomyxa arctostaphyli.

Control

Eradication is one possible method of reducing losses caused by dwarf
mistletoe. The most practical means of eradication is to clear cut
infection centers as part of a Jogging operation followed by prescribed
burning to eliminate latent infections. |In black spruce in Minnesota,
clear cutting infected trees and 1*2‘chains into the surrounding healthy
trees may be effective. Infected trees should not be cut during the seed
dispersal season. Because of latent infections it is necessary to re-
examine control areas at 5 year intervals. In harvesting stands with
dwarf mistletoe it is advisable to have the cut over area surrounded by
healthy trees. In high value stands and where the amount of infection is
light, pruning may be feasible. Infected branches should be removed allowing
6 inches between swelling and .main stem for small branchesrand 12 inches
for larger branches.

Chemical and biological controls are of only limited value at present
but have some promise for the future. Chemical controls such as the use of
herbicides have not killed the entire parasite without killing the host.
Some fungi that are parasitic on the mistletoe itself, as well as insects,
birds and mammals reduce the amount of ;eed available for dispersal but
their total effect is localized and usually not significant. No serious

attempt has been made to use some of the fungi, such as Colletotrichum

gloeosporioides, Septogloeum gillii and Wallrothiella arceuthobii, in

controlling dwarf mistletoe. Among the many insects that attack mistletoe
plants those that may reduce amount of seed are a spittlebud (Clastoptery

obtusa), a plant bug (Neoborella tumida) and larvae of certain species of

Lepidongiit
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ARMILLARIA ROOT ROT (ARMILLARIA MELLEA) ON

JACK PINE (PINUS DIVARICATA)

Introduction

Jack pine is a species mainly of the northeast and Lake States, and
thrives on light, sandy soils in the heavy snow country. It extends
_farthest north of all the North American pines, and is almost transcontin-
ental in its range. In the Lake States jack pine attains its potential
and grows to a sizable tree of good form.

The fungus causing the rot root on jack pine is Armillaria mellea

(Figure 3). This disease is one of the more common in our forests. In
Minnesota, losses in red pine have been as high as 45%.
Damage

The fungus does not cause disease of thri%ty trees, and, since there

AR

are strains and races within the species, any susceptibility rating is
uncertajn. Its attacks are not often of an epidemic nature, although
durng and after periods of drought they occasionally may appear to be, due
to the predisposition of the trees because of insufficient moisture. Tfees
of all ages, from seedlings to overmature individuals, are attacked by this
fungus but the damage is likely to be more severe on older or weakened
trees. Trees infested by defoliating or bark-boring insects, infested'by

other fungi, injured by lightning, or weakened in any other way are

commonly attacked by Armillaria mellea. The disease is most prevalent in

plantations because artificially reproduced stands in general are growing
under unnatural conditions. In addition to killing, loss also results from
the fungus causing butt rot in trees of merchantable size.
Etiology

The fungus attacké the root systems of trees and the success of the

fungus depends probably on the condition of the host as well as the amount




and kind of inoculum. Initial infection can result from basidiospores

which are wind disseminated but undoubtedly the funygus is so well-distributed
that it ~'-eady exists in many stands in the form of mycelium or as
rhizomorphs. The fungus can grow through the soil between trees in the form
of rhizomorphs and.as mycelium can move from root to root when these are

in close contact.

Life History

In general the fungus lives as a saprophyte on stumps and roots of
dead trees, particularly roots with high carbohydrate content, but often
becomes parasitic. The fructifications (honey mushrooms) develop in
clusters on stumps at the base or on the butt of dead and dying trees, or
on the ground coming up from infected roots. |t is on these mushrooms
that the basidiospores are borne.

After the fungus has developed for some time in a stump or dead
tree, rhizomorphs are formed. These are of two kinds - subcortical and
subtef}énean or free - both of which grow in length apically. These
rhizomorphs consist of a dark-brown outer layer of closely compacted
fungous tissue enclosing a central core of hyaline hyphae arranged in longi-
tudinal rows. Subterranean rhizomorphs grow through the soii close to the
surface, and are they usual, if not the only, means by which living trees
are infected. The subcortical rhizomorphs are flattened black anastomosing
structures formed beneath the bark and wood. Penetration of the rhizomorphs
seem to be a combination of mechanical and chemical means, since several
enzymes are secrefed.
Symptoms

The fungus forms mats of mycelium called mycelial faﬁs in the inner
bark and between the bark and sapwood of the infected roots, and mycelium

may extend to a height of several feet in the phloem and cambium of the
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trunk. These fans of mycelium are an unmistakable indication of the
presence of the fungus. The mycelium does not grow as abundantly under
the bar.. .7 some hardwoods as in pines, but often in hardwoods a network
of rhizomorphs is found between the wood and the bark. These rhizomorphs
are reddish-brown to black in color and may be somewhat round or flattened
depending on whether they are growing beneath the bark or are outside of
roots. Resin is exuded by the infected roots of the pines and some other
conifers and solidifies in the soil, causing masses of soil to adhere to
the roots. The fruit bodies are mushrooms which have a central stem and
ring (which sometimes disappears quickly), and white spores (normally very

evident on the caps of the mushrooms and surrounding vegetation). The

cap and stem usually are honey colored, although the color varies considerably.

Fruit bodies are produced in the fall in clumps around the stumps of infected
trees, and above decayed roots; 500 fruit bodie§ were found in an area 12 feet
squarevaround stumps in a hardwood stand in central Minnesota, which
indféétes the prolific fruiting of the fungus.

The crown of an attacked tree may die either gradually, one limb at
a time or rather suddenly, depending on the extent of injury to the roots
and the abundance of water. |f there is sufficient water, the crown of
a tree may remain green and apparently alive for a year or two after prac-
tically all of the roots have been killed by the fungus, but it is likely to
die suddenly when the water supply becomes insufficient. This is the reason
that periods of drought accentuate the damage done by the fungus. Bark
beetles frequently attack coniferous trees after they have been weakened
by root rot, and the death of the trees may be ascribed to the beetles,
whose presence often is obvious, rather than to the fungus, the presence of
which is not always so easy to detect. Naturally it sometimes is very

difficult to find the exact cause of death of a tree which has been attacked
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by root retting fungi or bark beetles and subjected to drought or other
unfavorable growing conditions. Young pines affected by A. mellea turn
color, to an off~greeﬁ, growth stops and the entire tree secems to die
uniformly. Reduced leaders and poor color indicate the presence of root rot.

Control

No control measures are known though it is reasonable to avoid or
delay planting on sites originally occupied by ocaks, aspen and other trees
on which large amounts of inoculum can develop. Certain sites may result
sites should be in hardwood species. Chemical controls which indicate
some success in the laboratory have not been tested in the field and thus

none are available at this time.




SPRUCE BUDWORM (CHORISTOMEURA FUMIFERANA) ON

BLACK SPRUCE (PICEA MARIANA)

Introduction

The spruce budworm probably has been the most serious insect pest of
the fir and spruce forests of éastern North America, and also on Douglas
fir and white fir forests in the West. It is a native species and is
distributed throughout practically the entire range of its food plants on
this continent. Outbreaks have occurred at irregular intervals and
usually have extended over a long period of years in a region. In Maine
serious outbreaks on record began in about 1807 and again in 1878, causing
enorﬁous mortality of balsam fir and spruce. One of the most serious
outbreaks on record began in northern Quebec about 1909. This spread
southward through New Brunswick to Nova Scotia and into northern
Maine. A similar outbreak occurred in northeastern Minnesota between
1912 and 1925.

More recent outbreaks occurred in the western part of the United
States and Canada, and in Quebec and Ontario. Infestations of less inten-
sity exist in Maine, New Brunswick, and the LakebStates.

In the Lake States fhe insect shows preference for Scotch pine, jack
pine, larch, and black spruce.

Nature of Injury

In the spring the larvae first mine old needles, and later bore into
swelling vegetative buds. At this time the budworm may also feed on
staminate flowers. The .larvae continue to feed on the expanding buds and
web together those at the tips of the branches. This allows the larvae to

move freely between expanding buds and shoots without exposure. New growth
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is preferred and is entirely destroyed before the old foliage is eaten.
Defoliation is usually heaviest on the upper portion of the tree; in a
severe infestation the tree commences to die at the top. The trees in

a heavy infestation become scorched in appearance at first, later turning
grayish as the brdwn, webbed foliage disappears. See Figure 6.

In general the intensity of feeding by the budworm on its food plant
is directly related to the time of opening of the buds and development
of the new growth. Black spruce with its late and slow growing shoots
suffers less from budworm attacks than red spruce and balsam fir.

!In the Lake States Scotch pine is more susceptible to aétack than jack
pine, and red pine and white pine are much less susceptible to attack than
jack pine. In jack pine the heaviest infestations occur where they are
open-crown trees, or in overmature stands. This is because staminate
flowers are most abundant on such trees and the young larvae are dependent
on this food source until new foliage emerges.

‘rAftér three or four years of severe defoliation some tree mortality
occurs, and some trees will die one or more years after budworm infestation
has subsided. Secondary insects and fungi may play an important role in
killing trees weakened by heavy defoliation.

Life Cycle

The moths are active in the Lake States during July and early in
August. The eggs hatch in from 7 to 10 days, and the young larvae crawl
about until they find a suitable place to spin tiny silken cases in which
they overwinter. The larvae become active in the spring generally just
prior to budbreak. The larvae mine into old needles and then feed on new
growth. These larvae become fully grown in June and pupate among the loose

silken webs on the twigs.
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Control

Natural Control: Adverse weather conditions, disca;es, predators, and
many species of insect parasites normally play an important role in the
control of this pest. When conditions are favorable for its increase, however,
the combined effects of all natural enemies do not prevent outbreaks.

Forest Management: The following are suggestions for prevénting
serious budworm injury in spruce-fir forests.

(1) Removal of overmature, slow-growing stands of fir.

(2) Utilize fir on a short-term rotation to avoid slow-growing stands.

(3) Develop mixed hardwood - softwood stands if possible.

Direct Control: Good results can be obtained with sprays if applica-
tion is made when larvae are feeding on expanding new growth, at which time
the larvae are more exposed. This normally océurs during the last two

weeks in June.




3. Foliar tissue chemical and statistical analyses data.
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Figure 8.

. . A
Average foliar concentrations of copper ig some plant
species and .its relationship to temporal changes.
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Figure 9.

Average foliar concentrations of iron in some plant
species and its relationship to temporal changes.
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Figure 10.

Average foliar concentrations of zinc in some plant
species and its relationship to temporal changes.
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Table 2. Foliar elemental composition of selected tree species showing either
. . L e A
a temporal or spatial variation significant of the 0.05 confidence

level (arranged by tree species).

Significant Variation

Species Element Temporal Spatial
Jack Pine Mg ' - +
- Mn + -
Red Pine K + -
Mn - +
B - +
Ni + +
Black Spruce P + ‘ +
Ca + +
Al + -
Fe + +
Mg - +
Zn ' + » -
Mn + +
B + +
Paper Birch P + +
K + +
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Table 2. (continued)
Significant Variation
Species ~ Element Temporal Spatial
Paper Birch Al ' + , +
(cont.) Fe + +
Mg | +
Zn + +
Cu +
B + +
S +
Ni -+ +
Balsam Fir ' P + +
s K | ¥
Zn +
Mn | + +
S + +
Ni +
Aspen P +
K +
Ca +
Al + | +
Fe + +

Zn +
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Table 2. (continued)

Significant Variation

Species ~ Element Temporal Spatial
Aspen Cu +
(cont.) B + +
S | + +
Ni +
Tamarack P +
K +
Ca -+
Al + +
Fe + +
Cu +
Mn +.
B +

Pb +




Table 3. Elements in vegetation of selected tree species showing either
temporal or spatial variation significant at the 0.05 confidence
level (arranged by element).

Element Temporal Spatial

Phosphorus B. Spruce B. Spruce

P. Birch P. Birch
B, Fir B. Fir
Aspen -

- Tamarack

Potassium R, Pine -

P. Birch P. Birch
- B. Fir
Aspen -
! Tamarack -
Calcium B. Spruce B. Spruce
- 4 P. Birch
Aspen -
Tamarack -

Aluminium B. Spruce -

P. Birch P. Birch
Aspen Aspen
Tamarack Tamarack




Table 3. (continued)
Element Temporal Spatial
tron B. Spruce B. Spruce
"P. Birch P. Birch
Aspen Aspen
Tamarack Tamarack
Magnesium = J. Pine
- B. Spruce
- P. Birch
Zinc B. Spruce -
P. Birch P. Birch
» - B. Fir
- Aspen
Copper P. Birch -
Aspen -
Tamarack -
Manganese J. Pine -
B. Spruce B. Spruce
B. Fir B. Fir

Tamarack




Table 3. (continued)

Element Temporal Spatial
Boron - R. Pine
B. Spruce B. Spruce
P. Birch P. Birch
Aspen Aspen
- Tamarack
Sulfur P. Birch -
B. Fir B. Fir
Aspen Aspen
Lead Tamarack -
Nickel R. Pine R. Pine
P. Birch P. Birch
B. Fir -

Aspen
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A summary of the significant variation (P <@.,05) from the analysis
of.var:qnpe of elements in the vegetation of selected tree species is
presented in Tables 2 and 3. The variation is classed as spatial (variation
between stands of a given tree species) or temporal (variation occurring
from month to month over the growing season).

Approximately 33% of the tree species-element-combinations showed
a significant (P < .05) temporal variation and 32% showed a significant
(P < .05) spatial variation. In 18% of‘the tree species-element combina-
tions significant variation occurred both temporally and spatially.

Table 2 lists variation of elements by tree species. The deciduous
broad-leafed trees, aspen and paper birch, had the greatest number of
elements showing significant variation, 10 and 11 respectively, whereas
the dry land conifers, jack pine and red pine, had the least number of
element§ showing significant variation, 2 and 4 respectively.

'W%able 371ists variations of elements in vegetation by element. Lead,
a metabolically inactive heavy metal, showed the least variation in leaf
tissue, a significant temporal variation occurring only in tamarack.
Concentration of copper in birch, aspen and tamarack showed a significant
temporal variation, but no spatial variation whereas magnesium in jack
pine, black spruce and birch showed a significant spatial variation, but
no temporal variation.

The.metabolical]y active elements, phosphorus, potassium, calcium
and iron all showed a high variation both temporally and spatially for

many of the tree species sampled.
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The information presented in the report indicates that heavy metal
concentrations in leaf tissue of the major tree species in the proposed
Copper-Nickel mining regions in northern Minnesota vary widely between
species and within species, both temporally and spatially. Although the
limits of this vafiation in metal concentrations in leaf tissue have been
defined in this report, consideration of the weather conditions in northern
Minnesota during the summer of 1976 must be realized. Therefore the
results of the elemental analysis of vegetation and soil cannot fepresent
the typical and natural (background) characteristics of the vegetation and

soil.




Plot #'s
JP

WP

RP

‘BSP or BS
PBR or BR
AS or A
GR

BF

T

TABLE OF CODES

1 through 32
jack pine
white pine
red pine
black spruce
paper birch
aspen

grass

balsam fir

tamarack




1976 Plant Pathology Sample Sites

Plot | Location*

P01 SW/SW, Sec. 14, T.60N-R.12W.
P02 , NE/NE, Sec. 7, T.S57N-R.14W.
P03 - NW/SW, Sec. 23, T.60N-R.12W.
PO4 . NE/SE, Sec. 18, T.S57N-R.14W.
P05 NE/NE, Sec. 26, T.61N-R.10W.
P06 SE/SE, Sec. 15, T.58N-R.14W.
PO7 NE/NW, Sec. 9, T.60N-R.11W.
P08 SE/SW, Sec. 8, T.57N-R.13W.
P09 E/SE, Sec. 32, T.6LN-R.10W.
P10 NW/NE, Sec. 3, T.59N-R.11W.
P11 SE/SE, Sec. 7, T.60N-R.11W.
P12 SE/SE, Sec. 31, T.58N-R.13W.
P13 SW/NW, Sec. 33, T.58N-R.14W.
Pl4 NE/SW, Sec. 31, T.61N-R.11W.
P15 NW/SW, Sec. 18, T.60N-R.11W.
P16 NE/NW, Sec. 12, T.60N-R.12W.
P17 ; SE/NE, Sec. 18, T.60N-R.11W.
P18 SE/NE, Sec. 18, T.59N-R.12W.
P19 : NW/NE, Sec. 36, T.60N-R.12W.
P20 SE/NW, Sec. 26, T.62N-R.11W.
P21 SE/NW, Sec. 36, T.58N-R.13W.
P22 SE/SE, Sec. 6, T.57N-R.13W.
P23  NE/SW, Sec. 8, T.63N-R.9W.
P24 NW/SW, Sec. 1, T.61N-R.14W.
P25 NE/SE, Sec. 27, T.62N-R.15W.
P26 SW/SE, Sec. 25, T.59R-R.17W.
P27 NW/NE, Sec. 6, T.56N-R.14W.
P28 SE/NE, Sec. 3, T.55N-R.14W,
P29 A NW/SE, Sec. 24, T.56N-R.1IW.
P30 SE/SW, Sec. 21, T.57N-R.11W.
P31 SW/SW, Sec. 10, T.59N-R.12W.
P32 SW/SW, Sec. 34, T.S8N-R.14W.
P33 NE/SE, Sec. 26, T.60N-R.9W.
P34 NW/NW, Sec. 32, T.59N-R.8W.

* 40 acre locations are approximate




EOELUMTTIN
o [

a

LA
e i " TR
s £ ¢ boow
SRIIA

€32d

NEDET

gud @

JIDIN-33ddOD 1

YNO

s2dp

v

1974 gOIW

33




\ AL ¥4 Dy .

L ISP Ve o . \ »-:
il L RN T Fl el FERIR)!
— PER=-INICIKEL g@%&@g

e S
- A ian

£ =
1, PORIAGE

Vet ]
T

LEZEHD
BASELINE
POINT
EMMISSIONS
OF 50,

BCALE IN TONSYEAR

PR S WS THE AT OF LiRab TS
Ar AL e CCred ST wTH
THE s wina W ACTED BY BTE N

T K I N

KILDMETERS




216
7 Pog i

POV SR [ D

Po R @vfoi |

Clcwent t2n 1 / '/‘f OOy ’ R N e B L B O O S LR L LN eR W S TR (8
Do de : ot | 1o ‘ A | ey | oo ‘ 9.7 %3 i%g
o | . BTN
S o B S Bt B
| . | 1 LR E
A :%«;w‘:m v oenal bevin | Pieeos |G cao Pievs | Prang 1(?'.9’“&5 ivﬁfﬁﬁl‘&:}:?"\“:ﬁﬁh : : *" T i:
 Plot !m‘\mﬁ.,?&?jﬂi,: “MA €A alouce [moviene Woulgiewn eCinoin nlvolnd dvemanla. ,M.dq;w;t! b :‘Z 7 ;é
0o ’. § { | 15! | f POl
ona ] L Y [pot |
Pox | | | gl ] | Po3 |
o4 ! b 5' } ‘ Poi ‘
Pos — B4 . — R
Fobk ! | 18 | pPot
o1 6 | pott |
i :
i
.

Foy

590?5

|
|
Pio 32 | }  P1o

P Pl FFUUSH, PN

Py : LS Ral

|

g

|

! ! |
| 7221

!

|

|

|

‘
ﬁ
|
|
|
|
|
|
|
|
i
!
|
|
|
i
|

Pit

|
Pz | 87 | ! ‘ Pz
P2 | f' | } 2.2 RN
P14 — 81 | | e
pis I 24| I | Pls

| f | Pl

! \ 26| P13

P18 I P8

o~
Hd

f1s P19

|
|
Pit !
?
|
|

s

PZO " 3 ‘ | : ]5' fezo

022 r ? | | 16l ez

P2z ‘ l P23

|
|
|
|
. i ! . | :
Pz] 1 P51 f | ! k A
, i
1

Pz4 28] ‘ ? P24

pzs 94l [ | 25
Pzt ' 128 ! P26

Pz3 f 119 Pz

Pz8 58 P8

rc:&*‘,};‘{{'»,f"y b (o Heo avevcigt

| ‘ 3l

P27

;
| i i 1 1% P32
a :

t

P33 ; | L6 4 P33

|

|

|

I

¢30 | | | | &3 P20

: ‘

|

|

|

P24

Tegar v ot P31 s

-~

vEldd .
PNERE V-
IR DL

[

Sha v S T
[V S
-

to o

-




[ etz CTWEL AT ) e B0 ne )
D ade: Tuly e [ VI A P l ; l/)i .
| | | . o
o | | o
lms:-»ez. Berute. b alledin [Picen |Pieca [Pians ighw«api?mu %Mﬂé;“%ml&_g i
Plod |§oas\mwm:(>u§‘~i?ﬁag-: L L e lowce, |MOVION0I oul finm cofinn. she bt Lopmabl oo d eut! f
oot ] | | 2pt 4 b leor
oan T | T pot |
Poz ? | | | | A9 | | | o3 '
eos ] vl | | pos
Pos | | ‘ 65 | ‘ | QoS
o 1 | % { 1| ‘ ‘ * é Pob
?ol f ! Jg%‘ ! ’ f l ‘ Pox '
Po g i Rtra l | | ' 3 L pog
Poe i | 169 | | i ! i | oy
1o | 54 | f 1 | } 1 L ero
Py b | | g3l e
P17 ] cal | NIDN
012 ‘ | | f | f | 233 KL
014 | | | | | 59 | | | P
P15 I I B B X | 'f L Pis
Pt l f ? | 51 | ‘ e
PiT | : P | \ 23| P13
712 | 50| | | Lo
P19 | L EL | P
pzo | ? L P 197 | pzo
P2] ﬁ 94 ! : | _____ ! L Pz
fz2 | i | { | | 155 P2z
P23 | 1 132 P23
Pz4 15 ! P24
Pzs 80| | PzS
P26 | i | 106 f Pzt
Pz | ' | 237, Pz
P28 | l 4% | P28
Pzs ! i f | 187 024
P30 | | 44 ] P20
&3 a4 o P31
P37 | | | 143 st
P33 | | | | | | 248 P23
P34 s | ISR B P24




T e wment e () Sy () sﬁ); CLiA) Sty an ey o | hy 11e () an ()
Dede:r August COR N ] TRA 1.5 3 . DA CoLh /i
| | A
| ] - | ' I
Auies Bedate L llaik [Pieeo |fiees [Pians | Pruas [ Prans [Popetes Thaye ! i
Plot oot saun.ipapyeib.] [(avicin atouen |MEFIBN0 barLiiea cefimose, sivebud drcamnli. medid eud, ;
Po) | ! | ! ! | 68! . | POl |
oa ! | | | | | | 58l [poz |
pox ] . | 44 | | po3 |
o4 | | | | | 4] | | pod |
PoS | ‘ | 53 ' | QoS -
7o | ‘ { 56 : | ' pob |
Poa 165l } | l 1 { ' Pox
fogQ | | esl | | | | | | | Pog
Foo i | e l ! | | f poy
P1o | &9 1. | | | ! } L pro
Py ‘ ! { | ’ 5 % 2_50‘ Rl
P17 | i | |58l | Pz
01z ] ? | 1 361 RS
Pi4 ! | | | 5 18] | | P
_pis | | | | 43 | | 1 | P1s
Pih l : |60 | 1. | P16
017 e | | ! | \ 40| e
718 | ¢o! 5 | 4L
019 | | | | | 72 | e
P20 | | | | | (as | P20
Pz] i 30 ~ o 3. . Pzl
022 ‘ E— | | ! | 129 2z
Pz ! i lz2 P23
Pz4 1 208. ! P14
P25 13| | | pzs
Pz 6 I | (0% 5 026
PzT L i |1 200 P21
Pz8 | ! ! 43 028
Pzs | ’ | ‘i | 159 P24
P20 ! 1 | 45 | ] P30
Ps) ‘ | 16 ! i w__? | P31
_ pzz | L i | 144 Pzt
P33 | | | | | | ] | 241 P33
P34 154l | f I R N P24




Elewend tEn O O 00A (G wolt), o (i) 1658 bl (A e i) sy s A ) e (D s (0
By te: Sephrmtney TNV (Y EEACH I H e LAY !
| ? e
: ? § i ! :
| ; | i | ' ! | i
‘ ]B bies  Belate eownal bevin (Piceos |Gieen [Pians | DPiwag | Prawg ?b‘gs.!asmw\:&& ! |
Plat lodsawm.ipepqeil.! Lermi i alancen | MECIRNE Lo USioa colinnsa, 3heobus dvermabieccd pud! !
Poy | | | 1 | | &8 | § ol |
Cal } | l | | l t | 59 { Pol i
i ' ! T
Pox | [ | 44| | i P03 |
Pos | | l | 47 | | ot |
Pos | | | 5% ? | | Qo5
o0 | ’ | 50 i t ' Pob
o1 _ iesl | | I | pox |
P08 § | 167 | | | {Pog
7o [ | (64 | | ’ | ‘ poy
P10 | sai | | | I ' Plo
P | | | | i | {23 | X
_P1z | ‘ ‘ | 59| | | Pz
P13 3 | | | | | | | 25 A
Py I . 721 | | L e
P15 N N R B £ ! L Pis
Pig i : ; | (Lo 3 | P16
Pi3 1 | f ! \ go| 13
P18 I ¢o! 3 ' | l A
P19 L 3 | 32 P
pzo i | ? | | } | 195 | pzo
P2y | 30! ] . Pz
022 l S | | 139 bz
Pz2 | | 12z} P23
Pz4 | 208 | P24
pzs. |33 | pzs
pPze6 | (0% i Pzt
Pz ‘ 200 Pz
Pz8 L 43 P28
Pzs | ? 159 P29
30 | | 45 ! C ] P20
Pz RN b P21
pzz 1| | . (44 Pt
P33 o ] | | 24 033
P24 | (54! U R P24




!
1
i
1
)
i
i
|
i

Flevncatd i Cnn - ('/")l Foeln gLl T (‘) SN ) ,,(';/‘ Loty g VLS H‘), Sy
- I . i Lo ) o .
Dede! Tng ' e pe ‘ jo e Lo
| i : ]
N 4 i
| | | | | |
| , | |
| B
s Berwe LN [Proen [Prees [Prons [ Praas {Prans [Pepubosithuge
Plot “‘*"\mm-‘?‘*?‘jﬁ“‘ : Lewrt €, aloven [MavieRe, wauliiom eCiuosm gher 708 Lopmels. wechd et I

foj

Xl

i

|

|

|
i

POl

v doneg ] Yariadiows
f

:

&)

Y ?
Eﬁ?‘faép,_}&n&ztrﬁcgg T

@t slesavead im Wiwk

| | | | |
Paz I | 3 | 4.3! por |
Po = f : | | : 2.8 | iPan
Po4 | f 1 3.4 | | pod
Po g t ‘ ‘ 'i 7.6 3 ! QoS -
7ok | j | | 6.9 | | ' Pob
967 , | 2.8 ? i 1 ( | pox
o Y | | |1 ees:
P09 | | 8.0 | ' ! ! | f ' poy
Pio | a4 I | : | i ; ’ P Pro
Py i ! | ! i i LAl e
P12 | | | | 43! | i XA
s | i | | | 126 PV
P14 S N B AN | e
pis I B N B | | i
P L 1 | Ple
Pit | | ? | ! 2.c) Pr
P18 I 43 | . e
P19 I 750 | . P
pzo I R | | 8% P20
P I N TR | L e
022 | ; ? | | 9. Pz
f

Pzz

Pz4

g.9

Pzs

4.4

Pzt

3.9

PzF

fz8

Pzs

|

| I
fzo0 | 5.3 ! | _'
P TV ]
psz § | 6.9 ]
P33 | | | | g4 |
P24 a4l | R

fzz
P14
Pzs
P26
Pz
P8
P29

Pzo
f31

p3T

P33

P24

2 1;5% ¥

e pas s

w

a;

H

i

bly whie




ElewmentrCuw D VO Loty moc O ey 5 0 g 0 () e ) 5 0 (s 70 Gy s )
Dede! WMW‘ Y ' 1 | i o ! Cod L e
l
. H 1 .
. i 1 i | ‘ ! | l
i + + I H 1 .
. ! : ! !
@ ‘ ‘ | i | i 5 :
| ] | ! i ‘ 5 ;
! t t ' .
*F,La'ns?g-, l{&r\vql k@q;na«hn Levhin |(Pioeo l? cea |Pinas @,,ﬁw\& fpsmmi W)ﬁims." S ) ﬂ-l“&& .
Plet oo 30,091 gy AL [l_w»"wn. Nowce ORI Baulliisn eCLino sheebus ocmall. @.cg.e‘g\’

| 41" ! : ! POl r

{
{
f | L pig

pis 4.1 gt

|
!
P14 5 ’

Pig 1 PL6

i

0o ’ ’ ! | I
Poa I I RN N X ) Por
Pox | | L lzso | | | Po3
o4 ' 1 ‘ i Z§, ; Z ; Pes
Poc b | z S R R B T
Foo | | | | ) 3 ' Pob
003 e o ot
Po g i | 4.6 | | | f | | % Pog
Po9 | | 53 | i | | 3 pog
Pio f 439% i I : | ! j L PlLo
Py R R gzl e
P1z | ? i | 29! ! Pz
01z | | g 3! R4S

|

|

|

|

L1t

{ 2.21 P13
i

|
|
!

4 || i
|
| AT
i

P18 4.3% ‘

Py b.6} G

|
x
718 | 5 " | ' | 39 | | P19
pzo ? f " 5 ! ? | g3l Lo
P27} i 22 _ | I | " Pz
P22 5 E § | 1 | ! | 1.4 Pz
P2z | | | | (2.6 | pe3
P24 - sa N L _ iere
P25 EE | | pzs
P26 | | ’ 3.2,] | f i P26
PzF | | E | 8.0l | pra
Cz8 l | | P28
: i

P30 49 | © P30

P> R N | T | ; P3|

P32 | R | 89 p3

P33 3 | - . 59 P33

pPza . 55l | 4 L | l P24




Clomend s ln A W T ¢y W e B R LR ) 25 )
Dade! Aé&f ISNNE -0 A L ’i I (/. SRE Lo »,I
o | | ] I
. | | S
lﬂkfw&s }%@mi} ivowaal bovin (Pieeon [Peen [Prans | Pioag " |[Prans %fﬂ%mﬂ%u | |
Plot [m\m‘m..?aﬁmﬂ.; leav O alouce | MO IR0 Douligon eedinosm, 5lvoBas frcmelst. wecid eut) ;.
0o | | o | 43 | § POt
Paz b I R N N [ poz. |
Pox ? 5 | | | | 5.1 N | po3 |
P04 ‘ ’ l i § Sii ‘ ' Pos |
Pos I | 7% N R Qo5
706 ‘ | 3.7 ﬁ ? Pot
_Pol | 4.0l | | @ | | | Pox
Pog | | 5l | | | | % ' Po8
oo i | 44 ’ l I | | f oy
Pio | 4. l 1 | ! 3 | o
P ] e szl e
Pz | ! | | | 23l i R4
013 L L ] | 5.6 RS
P4 ! | i | f 2 6 | 1 14 ‘
015 | R L PIs
Pit s Ple
S I R 23 ey
F1e 1 44 i . PR
719 | | 5 | 2.8 o
pzo I R S | e3l ez
P2 | crsen L | e
022 S | | sel bz
Pz ! i | L.t P23
Pz4 | L 4. | I P14
Pzs 3.\ | | Pzs
Pz6 | | | 2.9 | P2t
Pz T ' f ¢4 Pz
Cz8 l l 3. f P28
Pzsy ' | W ’ ‘ } 5.2 P29
?20 bt se R | P20
P31 | 3.5! i | __J : ] fzl
P3z b . .2 Pt
P33 ‘l | | | | | o 4.3 P13
P24 b4 ! R R | P24




Dader Sephen o D IR NS g : ‘
| ! i ’ i | ! 3,
. ’ : i | | ;
. o .
Awien Berale Cavowia. Lovin |Piees. [Pieee |Pions | Piseg '{p,m“ {m{.@&m%\“é&, |
e Plet fea\zaa.ipag gl [tevicin alonce [mariene) bankiion mmugsa”xm treranli e ccid evd) |
Poj | | f 1 | J 4 O | ' | boor i
Pot | | l ! 5 | ! l | Lpor |
0o, ] L | 2al | po3 |
_Pos | ' ‘ | 3.0 | { Pt |
Pot ‘ ? 1 2.6 ! | Qo5 -
Zoo ! i i B, i } . Pob
Po3 ! 34 | ipex.
P08 } 4 t l | l | pog
Poo | | 2.4 1 l l % 1 s
Pio i g,of f ! { i % ] ' pro
P l ; | g ,i : . 4] KAl
P12 | ! ’ | | 4y ! | | R4t
P(3 ' : i | f i 3 | 4= R
P14 | | i | | 2.6| | | | P |
P15 | | | | 2.4 | | 3 | pis
Pie ’ | | | 22 f | Pl6
Pt | | | f | { 7 306 i P13
P18 XY | | PR
P19 | 3 |4y | L P9
pzo ! * f | i 43! | pzo
P2] | 2.3 | L \ , Pz
02z T - T el
Pz 5 | 5.9 P23
Pz4 | 1 3a | P14
P25 | 4.0l | | l P25
pPze I 3.6 | P26
Pz | a ] 5.5 Pz
Pz 8 1 l ’ | 2.9 3 P28
Pzs | | | | EXY 021
f30 j I L 46 ! __‘ ?z0
Fs) L3y i ! '? Pzl
, , : : - —= - —
4 ! ' | ! | i i 3.0 P
_ P33 I 5 . 5.0 P33
P24 | 4.9 | | R T N B P34




Eicment ? Fim PEED LT ) A . H U E ORI
Detes dnue | ';I - Y " '1 ,| ' ”‘(W'I | g%m?
; | | ! x gﬁ{gf
i | : | | s S
o L | o jelEs
- s B POl i g Gt ey R S5 L
Poi I | ‘ | | 434! | | 5 POl |
P 3 | | ! | | ! 760 oz |
Pox, | | ! | | 4% | | po3 |
Po4 ! ‘ ! l o | | Pod :
poo | | el | pot .
ot VA | | i | IS
Pog | | aool | | | P08
Poo |1 g0 | | | | | ' poy
P1o | 604 | | | 1 i : i pro !
Py ] o vl G
P17 L] | ogg! ? P
013 IR | ] | 106 RO
b1 e R R P
pis ] 45) | L | Pis
Pit | i | 1098 f ‘ Ple
P N ‘i TG
P18 | 139 | e
P19 L | 148" e
pPzo | | | f ' | | 61 L pzo ,
1] | N = L | Pz
022 R IR T N Tt
P2z ! | | | P3|
D74 173 | | P24
Pzs 13172 I | PLS .
Pzt | 39 I p2e 2
Pz T ' : : 5 A Pzt ‘%’
P28 ] eI o8 7 .
prs 1 | - T51 | e 13
P20 j ! | (92 | : ! P20’ %2
! ! i i ; l - T+ 3
&S ‘ 48l | o i P2l g
Pz | | | | pre 8%
P33 3 | ' L 63 P33 .§§
P4 Er<l b1 P34 ;E@

Laetiee o ﬁq‘ﬁﬂ&:}ﬁﬁ@gﬂ ‘é%ﬁ pEyevie .

WG

4

Wt
2 R

i Eoumsy

b
Veollo g

Pt




Clewient s e / S A AR R Mt\is G LAYy (T v )

oo Saglember e IRy R e l
a . - -

| g E o | | | ; |

lg«nm, e ate (%uy“ e [Pcee. |Picen [Piens | Qiuag [Piaag [Vo-{m ;ﬂwém ; i
Plot vatsacm. ?\g;ifg i Lot €im alo e 171071000 baniiina redinomn sheebos drcmeld accid e ;
0ol | | | | | 320! | : 5 'por |
an | | | § f i ! | 210 | ,Pol'
063 | | | | | 24 | | po3 |
Pos | | | | 224 | | pod |
Pos | é ! | | bl | ! | gos
o0 | | f 106 * ~‘ ' pot
Poi 595 N | | | | Pox
fo% | | 5‘;’0;? ‘ | i , | \ Pog !
Pon 5 | 893 l l | | f poy
Pio | 297, 1 l | | | 3 | ' Pro |
Py | | | | | i 126! e
Pz | | | l | 54 | | P
013 f : | | | | T RO
i T oo 1| | .
pis | | 5 | 402 | | 1 | Pis
Pig 3. | ’ | gl | e
P TR | | \ 14 5| P13
719 | b7 | P
P19 | | | leo: | . e
P70 | | | | B | | low | 2o
Pz] R Lol L | | - Pz
022 | | | | | | 120! g2z
Pz ! | | | | | q4] | P23
P4 | egel f i Pr4
pzs b 68 | i i P15
P26 | b |36 b P26
Pz I R L el Pz
P78 b vesl | 028
Pzs | | 1 i | f | 1oz P24
$30 3 | | 8% ! S R Pzo
P | s A ] e31
paz ! | : 3 92 Pt
P32 : 5 ‘ o Ly P23
P24 _insal S o P24




i

Hleeoa U M IR BT AU R A R U)oty
Dode: fuapst S Lot ' R R
| | i - I
: , : 5 | ' i
o o | R
wies locsate b flewin "?‘,uf;o\ Preae |[Pieus HQ ead | Pran - ,Vewm”‘lm%m ‘ x
Plet im‘\ﬁma.'wm?‘ﬁ ! [tevtcin qlooesn [meriennbaalion cdimne gheobiu s tromeld acdid ewt) :
Po | ! ! | | | | 2120 | / @ ooy |
PeL | | | i ! 1 | ! | 1951 iPezf
Po= | ; 1 | | 239 l | Po3 ’
o4 | | ; | 301 | | pos
Pos | | | i 26 ! f l ' Qog
o0 Q | | | LIS | | | ' Pob
fo3 L el ] 1 ipen
poe 1 | 390 | | | 2 1 ’ ' Pog
voo l N ] 1 | i | ' poq
PLro i 4 04 : [ | ' ; ; [ Plo
Py ‘ ! | : i f |zl e
Pz | | ' | | Lo | ! é Pz
P32 | | i | i | [ 140 PN
P14 I D D wagl 11 L e
_pis | | | | 462 | i L Pls
Pig i f % 1(13&3 ' | Pl
Pt | ! | | | i \ (zoi?ﬁ~
P18 1 gea i P®
P19 I | e . P
pzo f | f ! ' | 84 | 20
P71 | 4 ‘ L | t - ez
22 | ] o IRTTARER N 2T
Pzz ! 3 | 82 Pz3
Pz4 143 ? | P14
Pzs bh1 ! | | pPLS
P26 I 394 I P26
P23 ] : S N i Pz
Pz | | | (53] | P28
Pzs l | | ? | | 82 P2
¢30 | | g4 | I P30
P=) | 552! | __v__j w_ e
- P37 _ ! i i ' 90 33
P33 | ? L : L 115 | P33
P24 R R e o ] P24




; ‘{: @€ e i\ : 54 4

B@._“‘ﬁl:

d v.,t,\ Y

Leacden

i

o

Ty “ )' :

“MV 
i
|

. e .
?;.—,QD_ ‘:“'imgiﬁ, f?}mwui,

peley e,
PER PR NaE
| z
!
t

i
|
|

|

|

! A

-

; e

|

|

| :

!
!
i
i
|
]

i?’;mmg !vévff’@hkﬁ;rfb\u\:f‘&.s

POl

{Poz
i
P03 !

I

Pod

f?og.

Pob& |
Pox .
Pog ¢

Pt

Piz

a8
P4
Pis
Ple

e

PR

13
feo

b A
N

P23

92

Plot 3bm\uvm:;ufﬁﬂ?.Fﬁvum‘ﬂ1gmwlckm;;:iiL‘|M0Vﬂkﬂhﬁmwuﬁ&m@fiuﬂﬁ&»ﬁ%«&%ugﬁeﬁwwAéumgd%@¢t
'’ N N P T A
P | | t ; f i : l !?@i
Pox | | | L a1
oon ] | Y | |
Pos | | | | (24 | | | | |
o | | | | ool | | f f
fol | | sobl i | 5 f | |
P00 g | § 368‘ ‘ l ! 3 ’ ; f
Poo l R | | | l ! : | 5
P1o f 4?3? | | | | | |
Py ’ | i ! ! j : { (OQi :
Piz 1 ? ! i 5@[? 3 i ‘ f
013 3 : i | | i I (25] |
P14 | f | | | 441 | | L
P15 ! | | | 403 | ? |
P | : 3 ’ gl&} i { i
pE N | 4. 25|
P18 | (o7, | 1 | :
P19 | | ! 172" | %
pPzo { 5 : ] ! - | (03 i
P7) | | 3L ' L R ; ‘
P22 | 3 i i | | | | 167 !
P2z | % | | 85
Pz4 694 | | | |
Pzc 901? I i t
P76 | 31z @ |

\

|

fz8

Pty

P20

=)

3z

P33

P34

Pz3
P24
Pzs
pPzé
Pz
A
P29
?zo0
Pzl
538
P23
P34

ipoﬁ;
‘Pro




E ((,‘ [ERE Ty " N

Dete:

Plot

o

Tuwe

Awics thelale
to\saw, ?"“.“j"“gr

i
i
I
6
i
|
i
|

Gy o1 6L

[EECA TR PAISTELN

Lot

e o

] ;
o
| |

Pons Dimes Prs Pegudes Ty

Caaltginm sefinose 5iv o buS drewmals. cadid eudy

1

a
&\/pwﬂa H.an’e; %?"5’5?@5 gi"@g«? %

Po) | 5 ¢? | 99 i e

o E | | | ; . | 1500 . | Poz
Po 3 @ ' | | | 8655, | 5 ?ﬁ@
o4 | | | I 807 | | o4
Pos ] Re0' L Pos
£06 | | | 928 P s
o3 ? 514301 | ; - - ipsa
Pos i 1530 | ' N . , | | o
Foo | 1650 | L | | | 064
P10 1050 | | | . | | 7o
Py | } | E 3 ! 2085 1Y

frz | | | % | 8o 5 | | | :&ﬁ
012 S S N NN 2210 pi
P14 | | | | L g13 | ; | 04
P1S | : | 224 | | § | ? ifﬁ
PLe L zo ] e
Pt ! | | | | | 149 o
1 9173 | % i | | | g
1o o ] 135 5 ey
Pz 0O | | | | | l | 12215 ¢z0
P1] | 2500, : ! L | 021
P22 | | | 2260 gzt
Pzz | ‘ 3%3

g

!
fzs

e
gz

Pze
C¢za

Pz4 1140 |
Pzs 1435 | ; | |
Pzé | | : | 702 ) ] .
et | ? | | 2405
Pz8 ] | | | oz ; ‘
Pz3 | | | | | 2010
f30 | | | 553, |
__ Pz M2l o
' : ' | 2315

|
§V30
175

Fzz

3

P33

(g0

33

P24

P34

&

e

o

)

TAY. @§a§§mf_ 1 Caeag g

Y {

D LT

&

Y

&

S20an, {awifgws slarw ne

Tzl *‘}wﬂwﬁg N




oo . $ L 1 \ (1) (IR RN TR l,yﬂ\/«/»'; i ;li"\;f) ool
Y S A . .
-4 o { / | ‘ [N / ¢ ' \ ‘én‘, t
Deade: ju«,\\l ' i i
i ! . ! i
‘ ! 1
| | | f | |
! | ‘ .
| A N
i -. | | | | | | s |
) i i ! ! ' i | H ) )
Hriey  [Gedole Cv o Lecevne 0 om on E heeo. [Pious @', vt P s sgyow‘;% T wye. |
Pls ¥ ols “g ik Plowt O alas e FAGY 1610 Boullinn e 1ol 5Ye o BoS decwmaln. nedid euﬁ“.'
o | | 2 4o | | P01
: ! | i f | | { ;
Per t . : 400 Q07
i t ! i i . !
Po3 ! ! i ! C 8o L Qon
i ! H | X
P04 ! ! o ! | .60 f@04
| | | i . ! ; ; j :
Pos 5 i f 1 i Bab : ; gog
| : i i : 1 i :
Foe : L . 1 86O i . : Pob
Po3 LE0 | i | : !

b

pos ol , e e
P1o ?Il?@l L | | | g0
Py | | | | | | | 470 o
Pz | ! f ; 180 B : | 01z
0= | | ] 1 | 1810 e
Py4 | | %40 | ; | ; 0
pis | | (220 | | | | | 1 s
PLe ! l : lzao. | | | : A A
Pt | | | | | E | | | Eyre
P18 li1zo | | | | ‘ | p1e
P19 ! ' | | ; 1030 f | | S
Pzo t 3 | | | (680 pzo
p2] | _lisso L e
22 SR N B | : 900 ez
P23 o § 1280 923
P24 4510 I L ljea
Pzs 1300 | | | ! | | "gzs
Pzb | | | ‘_@503 | : f oz

Pz

fz8

Pry

|

. - 18oo  ¢z7
| | 970 | P28
I ‘ ‘ 7

P30

{3110 P4
P30

3]

w
o
<

p3

T
P33

7.13%0 {12

[F20 £33

P34

§ R P34




Llewnen

A

v

5

Dete fin qu ot

Auies

ot ote ‘ .
Bed Lo Givawis,

tao\ s o0en,” gyt

|
|

e im

L
Plewr G

' P} o2 Oy

aloan e
R

AL R0,

?‘,c(ﬂk '{p.lﬁlli‘a @}w’»& ‘;’}wm.g ‘vts“?bd(’ﬁwﬂ”\\&:!t‘b.j

1
?
|
|
|
|
|
|
i

Wontioisen eefiuose. stve o bos frawmele nedid e

"oy

L Po f

o |
pos |

o5

Pz

1390

0 | . ] 14220 . |
P § | | 1100 |
Pox ' 2 | BOG B
poa R | | | . 846
PoS | | | 628 -
o6 | | ? | g5l 5 | R R
Poi 1120 | | | | o i
Po & | 1230 | | | !
Poo : 17210 L | '
.@x o 1020 ? | ! | ! ) :
Py ( i ‘ ! 1386
iz | | | +2) ) |
£z | | SRk Y 1=
P14 | | | 8z | | f | |
P15 - 11 80! : | ‘ ‘ |
Pl ; 1L80 | 3 |
Pk S B _Fs1
718 961 | !
1o 5 « . 795 i
Pzo | | | | | 1480 i
P1] | | 1420 | ; - i
022 R g0
P23 I N N N [c60
Pz4 | 1220 ] | |
P25 1140 ]
P76 | | wJ | '%5'{5 '
|

“z8

Pzy

1S10.

fz0

3

got
fox
Pog

Pof

pro

gl

iz
13
AT

s
AU

JEE
7%
@9

o j
A

vre
023
(z4
s
f26

NZEN

L P8

pq
30

P31

ez

T4 - | | (850
P33 - | o (20
P24 1290 e

P33
F 94




[ N
L lemicn ‘.” B

(RSN

o

3

S ef%fmkw

i

i
.

SN

i
‘

|
i
i
|
|

1
1
|
|

|
|
i
!

Awics  Pedale [RERYYE S ;P‘”_QG\ i?‘.u@_m ;P'nmas ?‘,«».Lag, D1 nne ?&{7;’-1%‘“\\;‘:}(‘%

Mot Cia alanes 0V 18600 bonlthiam reftaoso shvebus fvcueli. wedid et

Sk

e Gavowid,
tro\vown, po(ﬂjmc .
X {

o] I A

AL

1240

: 1 i
e 4 ‘ : ‘

Po 3 | B (7

£.0 4 | B ,,..“!V_-Ww Ak S |
Pob ’ ‘ : gzz_ﬁt. J— l U _—
Foo . ’ | 83% L

fot i Lo 50 ? | ? e

Y08

o9

o

lolo

Py | ! : - 1590

Fi1z | ; 820 o

P13 f | | | I G 1%

P14 | | B4y :

pis | 1280 | |
PLe | | 1230 ! i

PiT

Fie

719

84%

pzo i | 440

Pz] o 440, H_ e
P22 o I ? (F40

P23 _ o L 1o

P24 986 ﬁ |

P25 1090 : |

Pz o L rer l
Pz3+ ‘ “j_ i o 1400

fz8 ; | | | 843

Pzy ] | : ‘ | o jzz0

£30 ' J250 i o
s 1236 - R o B ~
P37 ] _ '! o 2035

v33

{330

P24

0.

P24




LLN0OD 2FNT

et

L

T

Huoin

Li8a0d wtnoen 4w

N\,

i =4

O

3y

YL
. ERSIRDN /V

4 L
A
Hnv;

vAiIg
7

3




L) e BTG Lz 0o vl Ly oz (4) WLy LTB) o () £ 6(8) V(O
6% oY o'l 43 0l o, 27.4%

£y et uwe ‘ ' ; | i

E !<3 Wy '!""; {:

1

We VD Cifacse

5
‘%‘Qvﬁi’ vend Qpemds

; . : ' %
| : : H ! 1
i i i . .

| ! .

|

!
! i
i i
H i ' {
' : .

¥ G

. ; \
fivies  Bedale Cov ot Lawin Phieeo Q; cao. Piaws g)'v WA, E); TN ?o‘m‘»s‘iﬁ Ty @y o
Plot [FESERNvS (msg'jw\ . Lol cin alaven  #5 vioro. embicicen cor oo, shv o B0 frowmelst. mccidendy

[

-2
<

<3 N S S R S PR SN B A e

S N,“w‘-\ B ) O Ooz
BN P2 S .oy

-t
'

S NN R B
: : i | ‘ ‘
SN IRUUNNS S O SN Vo4
: i :
| |

O SR

S0 pee
| S S U SR B 2%
o8

e

Pio

) 1z fn
S N 1)

b . e it o i e it i

‘ ‘ | S S BN 7%
piso L S

Pro o | S XA

PLF | | | | | oz iR

SN (& 1 R S A S _ ,
; ]‘ _ - e f i (8
i . i

718 i
e | 7 " | .! e

- SV — SNV SRV VS (R SRSUS (UL Y Y O

22T | o I P B A Y 1

- SO s SR Sog N SRS S SN

%) SRR N N R (S R & AN 7T
Pez ol | S S | 23
P24 I . A | | | z Pt
_Pzs | 12 A TR R L les
Pz Lz L ipe

U S S -

P21 | [ N T R S U S N S I 2 Pz

Czs g
R S I ST AN NN NN SN S 1 X P29
| : Py

i N ] | 42 NIt
P4 P3r




Elewent %':

L6 () 16D 1B (3 (7) 180

FARCIL I B A AR R A

(5 L9 () 249 2.3(0)

Dede: Tuly AL, ROV HLgw At 3BEL .5 = 7/2 I
2, — . 4 i i i i !
; ’ : i ‘ i !
i | | ! }
% H : , { 1
‘ | i
) | ¢ |
» ! ? | : '
; | | :
Auiecy iE’;-sz)fv,\‘w: tﬁmv&m’n a. L@:w'n;’ @': e 0 {. & c.eﬁ‘:b» Piews @} an fﬁﬁ:v.‘ Ang ;?f?f’&hﬂ‘% w o I
P 1o oo\ sow, f';mg-j.m(. earar alen o AR o e cor1h0i6, ke e BS depmela. seid e,
o | | | | Y | |
t i i i | !
P ] | t . 19 - |
! ! ! . ; : !
Poz | | ; » ' L4 ) f :
’ H !
004 | | | * g |
i | 3 | ‘ !
Pos5 ‘ R ? | 4 ’ 1
! | [ . |
o6 - | 23 . :
| | X
Po 12 | . !
Po g : gl ! | : : |
; i i | ; ~ -
Fo9 ' S P A L ‘ 3 |
i [ ; ) , e :
Pro | 1.6 | | j ? ? ! 1
! | | . N
P I | | i g SR ;
| | | i z ! I ! t
Piz g ‘ ! f 2.8 * f g
Pz | l | ’ i f 7 f
i | : ; | ! r
Pi4 | 1 | | [.4 | ‘ | i |
| ' ) | | i
P15 | | 1.3 | | | |
| i ; ! !
Pig ! | B - | | !
| | ! ; i '
017 | | ’ | | | 23
b ‘ | 5 |

Fire

719

¢z 0

pzo | J | l | 2.9
2] | K | | B , {
Pez | | 1 | | 17
P23 ' § 5 L2
Pz4 43 L | ‘ | z | |
Pzs 30 | o | .
Pz6 L 18 T |
Pz b T
Pz8 f i | | 7.0
Pes S ] .8
| ! 2.0 |

3]

L2

P37

d

P33

(2

P24

{.%

sl
P

-
)
G-




Clewen '%”: F
ecte: Av«féu s+

Plet

002/ 175060 LB B2 al 40 ()

6.0

5% 13

i !

! i
1 i
.
| ! !
Akies  Pedole
jb_c..‘\gg‘\;ﬂ.:?s,ekjt:\t-

Gav Geeh AL

| .
Loavie Py ceon i ?; (XA

b oo ey o) Bov L) S50 Ve
T4 2. 8%

i
|

Piaus {?': @, :?iafzas»g ‘”‘?6(?‘-*“*5"{‘?\\&3%«

Banligiom cosiuoie stvobud dvewmelol meeid 3¢

[Erarary alauce | MG FIERE.

Qo

L poz

| Poz

s

F P06

is

0o | | j' | (9

Po ‘ 5 i | ‘ 5.¥

Po = ‘ : ; | -

oon | | | i | !

Yobs | | ? | | ”'J“

fo1 F Lz | |
P20 % f | (»Z2 f |
709 | .2 ; - ‘
Pro N : ? |
Py | | E | |
P1z ] !
03 i | ; B : 3
P14 5 5 | : ; ‘ |
Pis ! | l.'L! l : 5 ! ’
Pk | | f L2 | | | |
Pi¥ ! | | g | | |

rie SRR - : 2

P19 | | | E L4

pzo | | f

P2] | | | ' | SR ’ |
P2z | | ! | | ’ |

Pz4 | 18 | | ‘ i

pzs | 14 ! : |

P76 | 5 ! ‘ | |

Pzt L I ?

Pz8 f | | g

Pzs | | ;

=20 ' i '2.3‘5 t -

P3) Lz 9 I

Pz ' I

'733

P24

oo

Vo1
00%'
Poq

Plo |
pi |
vz
P13
14
7g |

il
Pt
0N |
f1q
2o,
ZAN
P11
ors
Pra

Peb
Pzt
ozg
Peq
(30
051
(32
(5%

P14




Elewment e =

e e
D ecte 5 Oeghewlay

Piot

t
|

!ﬂ WLies E&ﬁ-\u\\m

i
Cav aus’iot,,

|
Levhin, 1P o

Lot e alom e

|
|
n
|
|
|

i
! g; PR XN
| s S

-

I
i ! : |
! | f

Pians ?)} wnf, [ ?". NS 1%743;?:‘4(&.5 “Thy wye. )

onligice ¢ einoe. sdveus deemala, aecid et

'{ao».\;‘;ﬂw%.“?w?jr'*g-

Oo | E 9 » | i '
Po2 R I |

Po 3 | | | |

P04 | | ! | 1 B |

Pos 'f | ' | - w | S ;
Fo6 ? | i n ! : *ﬂ' L i JJ
fo3 | | | ‘ | | | | |
Po 2 | [ [ ! | | ; ! | |
o9 ’ | ' ‘ 5 ' ’
Pio | ! i | ! l
Piy | | | | R
Piz2 ' i ; 5 ‘ ' |
P13 | | | | | ‘i |

P14 I | L

pis | I | ] T |
Pig, | | | | |

i | | | : |

718 ? | | 5

19 A N |

pzo | | | | | | | |

Pz | | | L o |

P22 i | | | | | |

Pz4 | | | | | | s

Pzs | | | | | L | | |
P26 | i | | | i i | |
Pz ¥ | | | | J
Cz8 | | | | | f |
Pzy i | !
£30 | | |
P | ! k | | ) |
P2z | | | |
P33 | | | | i

bag ; i “ )




&; !*\ @ j(“. g) ‘&‘5

DedeTuwe

P‘Q %'

Bwies  Bedule

!
v
|
!
i

G oedt

alsoun. P {: ‘J = € <

faws ¥ P!( e Oy
[ Lot i ol e

’ ,
i

n

: hcro ?P\ (TR

PO EIBNE. anlliiam eerrosm gt o bt deewmede. aedidevd, o

p', win g, 'p‘( LIRS ?Vt—v[ﬁ%h’\&ﬂim:’&

fol

25

P

Po 3

Po4

Pog

Foh

fot

Hm

2 £4 S &{ﬁgm'«*}q
$
. ;
WLRG B T 2 euICE ey,
; 4

3

i

PO
pPol
2%3 _
Pod

' Q05

Yo%

o9

firo

Py

Pz

13

(.0

P14

. Ps

Pie

PrT
Fie

2.0

vol
Pro
P
PLz
4%
714
Pls

TP%

ks

At

19

p20o

Pz)

2

0.5

Pzz

Pz4

Pzs

P26

Pz

28

Pzy
P20

.0

Pz

233

P37

1,0

P24

0.5

e19

A

vze
Pz
P4
PzS
Pzt
Pz
fz8
P29
Pzo
P31
P32
P33

P24

" Pob .
Pox
- PoB

i




Fleweates O ] e o L SRR T I A N s
Dadte: Sulg F | } ; - »
l | ! i .‘
| o ! .
| | ; : | | | |
pvies Benate Lo Nevin (Pioo [Geen [Pions | Piaag [Prows [Pepales Thuya |
Plot bolsaun lgogyef ! L £ alati cea | MOYI0RO na o, eCimpsn she o B0 drermelt. mecid ot 2
fo | | ! | | | s0 ol |
P52 | | | | I 05 f oL
Doz | i | | | 1 0 i i 71 po3s |
eos | L 75 _ lpew
Pos I 1 4s L Q05
706 | ’: | | e | , 1 ' Pob |
007 i i 46i | 1 ' : | | ‘ Por
Po e k o0l | ‘ | | | | | | Pog |
7o | N | i 1 | | ] poy
T A o
Py | | | | 3 | | 2.5 e
e | | | § 0! | | Lo
05z o R | R
P14 | | | | g | | pia
pie | I ] e
Pie, | | 6.0 | | | L6
P o i Lol pr¥
R T A — o
s ! ! Y- : " P19
pzo | ! | | | 5 ' Lol | pzo
P2] i | 6.5 : L i : Pz
P22 | | " ! § | 2.0 pez
Pz } | | | | 2 ' P23
p2a Y L I 27
P25 2.0 | IR | | P25
Pzt | | ' | | .o | f Pzt
Pz : 3 | : ‘ i (.0 Pzt
Fz8 | 5 ' | | | . 0.5 i P28
Pro : : ! i i : ' L5 P24
:

Pz 0

P'.‘S} [,O . w——ﬂ‘—
P27 ) | | ].O
P33 |

0.9

P24

" pz0

3
p3e
£33
P24




Flevcnd! P  .<“',}: i} o ’ . "“f‘s B R 1»",«.’»1/‘ : R

Dude fugust 5 B 'ﬁ | | . ,(‘”"1 ; | |
o . o
o ] o
Avies Berute o levin IPen [Been [Pions [ Diung (Prans |Vepstes Thuye ! |
Ol ooNsoum. pogyeil. ] (el ein qlow ce | MOVIBAL Louldan iz sheebus fromnll mecid puts ;
0ol | | | | | |20  por
oo L - T T
Po= | | | IR ? _: Po3 |
004 | | | 0.5 ' | | pot

Pog ] Y o Tqes
7 og ' 5 § | 1.5 ; ; ' : 'Poé;
foT | 2.0 | | | | % | | pox
00 % | I3, ol | | J | | i IS
Coo T R A oy
Piro 46| I o

Py | | | | | | : 20 e
P2 | 3 f | | g4l | ' e
02 | | ? | | | | 7.5 R
Pi4 | | | | | 5ol ' | | i e
p1s | ? 2%.0) | | | | |5
P ! | g‘gj | | ! 1 Pte
PIt | | b |0 geiew

| ! | 0

P15 | 6.5 f | | 9

!

; !

f18 R-Y f |
. : !

|

pzo

! i ' :
( ! f ' 4.0 L 2o

Pz} ; ; = - Pz

P22 ! : ’ ! (.0 P

Pz4 15 L | SR 47

|
T : ] : ) !
Pz3 % ‘ ! | | 2.1.0! - P23
1 N
!
|

Pzb | i

S
I A

ﬂ

~

[

fz8 i

i

. 1

Pz K f !
Pzy !

!
|
1
4 ‘ , : . : i
P25 (00 | : ; | . | : | : ipLs
|
l
|

ol
™
By
-

fzo0 200 : | | ‘ P30

Py 1.5

rz7 4.0 p3T

|
I

|

|

!

P33 4.5 P23

P24 2,0 | . P24




B OO WV U R

i‘}* m."“ L ARS V:}r, ﬁ!t,js gﬁ\)qw [
Al

A

H

£

|

A " W :

|
|
|

Iﬁk}"@ -3 ?Fﬁx«g‘)‘;@‘\&

|
|
|
|

{ X'{"W"C&M‘p €,

Loy,

WA Y

|
|
|
|
I

Lot st alou e

T L L

| ]

I

| o
| .

|

Tef i g V: 5. G & QY ' ?‘, Yy | g).‘ ang

v@‘fﬁ-‘ﬂé‘é »"ﬂn whe !

L
J
!
|

1
'
|
|
|

Fiat

om0, 1?*»?‘}\@\ .

'

1 AGEIREO] Banl g e Cinnse ot e e BUS dromal nedid gt

Pzy

(.5

s ! t | | i l .5 . ' |
. T T e
fo= i | | | E | z.0 | ; _j
boa i | | | Lo : |
Fas I | 3 l | 1.0 |
[ ! j i L 2.5 ; : f
Po3 j E zos i i i 5 é é
P0% | | s.0l | i | | | i i
?o9 | 25 | | | . | | ;
Pio ) i | 3 i | | !
Py I S N N R Lo |
P17 5 ? i { ! ; [&5! ; : 5 ;
013 | | ] i : | | | 4.5 |
P14 s ]
pis | ; i 23,5 i ! i ? |
P S N Y T
Pt I 4o
Fig 3.0, I | I
1 _ (730
pzo ‘ | } | ? % ! 4o ’
Pz} 3 1L ! i o i i : i
022 | : ? | | ! Lo f
P2z é | ; ? | | jo.0 E
pz4 | 2.0 | | o
P25 35 : | | | | ' |
P76 | g | | 240 | |
023 j | f | ! ; : ! 2.6 ’
fz8 | | | | | ! 1.0 |
f ! | '

=0

F=s)

2.5

ZLS

Y4

7.5

P33

2.5

P24

POl
Pol

o3

o4

E?OSE

Poé;

Pot -

Pog |

Po9
Plo
P
Pz
4%
714
P1s

e

P13
P
?19
geo
Pz
Pz
Pz
P14
P15
P26
Pz
Pz8
P

P30

P31
p3e
¢33
P24




Elecwent s Ny SR ‘ ' ! SRS CY g g e s
Dede s Tuge o o ; i ST . LA AR i ig
| o A R
] L A I R
| I i ! | | ‘ ' | | € a.
( ;mﬂ"% EE»@A»«A\% PR [ ST !Pn..em [Q;w:m Piaws !?;w%'i@;,m; }Vp\‘{?a‘f‘ﬁt&;’ﬂﬂmsuz 2; g {
 Plet wolsawn.ipagyil.] toviein aloo e | MALINNN boukfina resinosa shrebuS tvenali mccd e T |
foj. ! | | | | L5 : N "pol |
Pa ’ | | | | | f 35’;5 o jpaz f
0063 | | | | I LS :jg‘g;;c)g '
Cod . | | | 3.0 | pod
Pos I s L Qo5
Foe | ? | s | ' Pob
Pody | K | | | | | Pox
00 % | 2.0l l | ‘ i ’ : ' Pog
709 | 43 | i | I | | poy
Pro f 2.3 | | f | | " pro
Py . ‘ ; i, ! ! J l.Oi ; P
Prz | | | Y § ! | Rt
P12 | | | | 5 | 2 Lo
Py4 | | | | | 7.3 | | 3 s
P15 5 | | sl ! | 5 3 | Pt
Pit, | | s | | L P(6
2% ] S | | | 2.5 P13
F18 15 I . P1Q
P19 L * 2.0 » N
P20 o | ' 48 iz
p7] . LS S ez
P22 | | ' | s Pz
Pz | | | | | o P23
P24 | 3o L o | ez
Pz s S N SR o 1 pzs
Pzt i g | P2t
P23 ! | ! i | 25 - P
P78 I N N N S s e
Prs - ; i * ‘ ‘ (.0 P24
?30 90 ! B " pz0
. P3) 7.0 ] Pl
Y4 B | 7.9 p3e

P33

\.5

P33

P24

P24




Elewracts Moo 07010 U ERCTIRY
Dade s Tuly I k el % } e
o L |
o o AR R |
. o R |
Auies Betate o i Preeo (Piean [Pions CQiuag Praas Vepabes e
Plo® fodsavn apyil [Lear i O alen e MOVIENE BanlSien cefimose svebt drcmala. ccdid ek,
foj : i l ' i a0 o0l
Paz | ’ | | | g Por
foz | | ‘ | | L5 B P63
£0% | | l | ‘ E 3.0 ) i poa
Poq | | .1 s ] oos
o6 ? ; | | ol ] oot
fo 2.0 | | ; Po
002 | 2.5l | | | | '  pog
7o | | 2.8 | i ' L B ' eod
P1o |25 | | | | | o
Py | E E | | | | 1.5 AT
Piz { % f ‘ ,_@3’ Pz
0z | ? ! | 2.5, S
Pya | 1,0 § Py
pis | lve b | s
Pie ' | 15 | E ! Pl
- " IS | L5 PiF
718 2.3 | | | - e
g3 ' 2.0 4t
Pzo ? , 30 . P20
PLl Lo S R - Pz
Vez | | 2.0 P2z
P2 ; - | ' .0 P23

Pz4

2.0

bz4

pzs

. P15

pPz6

2.5

. P26

Pz ¥

Pzt

- PZ8

P29

Pz8 % : 5 1.5

Pzy ‘§~ ' Q.5

Pz 0 1.0 I o e
Px1 1.5 l

P37

P30
Pz

p3t

P33

P24

P13

P24




) ?in %

lAbies
:L%\,\ h-2eY w;a‘:g‘ﬁ e

TN
Preate .
“
%

v aests L.

[ AT S

Loor L alow e

o]

ety

Preao Piauns

i @'ﬂ e !P'ﬁﬁmﬁ

i
i
i
|

1

I
'
'
l

;
?fhfl&‘;ﬂd‘ :"ﬂq ‘A“Sg__ '
. . . = !
M0G0 banlitisn O Kaois she e bnd dopmnld. eaid pat,

!

‘POl

por

Pb%f
Pod

??DS.
" Pob |

Pot -

P

Plz

1A%
714
PLs
Pi6

e

P

o) i : | 1 i 2.0
S T R
Pos i ; | | f | 2.8 ' |
Poa ! i L i | | 4.5 | f
Fob l l : | 2.9’ |
ot | f | | L5 |
foi | 2.6 | | | | i ! i
P08 i i K@l ‘ I ! ; i E i ‘
o9 § i %6 | ! | I | B |
i o i Eiﬁ | i i i '
Py i i 1 ! | i i Lo :
Piz | | | | ; ;pj ! ! ;
02 | | ! | { i : 2.6 |
P14 5 f | 5 . Zo] | | %
P1s ! | 1ol ‘ | | |
Pit ! LG | | |
pit | S | i 3.0l
Pie 3.5 | | '
) | | | 1.5 | i
Pz o | ! ! 2.0 |
pz) ; _os ) b .
P22 i : : i | i 1.6
Pz ' ? | | s ;
Pz4 | 20 | E . '3
Pzs 35 . | | 1
076 | | ! | . 30 | |
Pz i ; f 'E ‘ | ; 2.0 ’
078 ' — | 2.0 |
Pzs | | : ' 0.5
¢z 0 2.8 I
P 2.0 L S S !

.

P37

3.0

P33

P24

1.5

4G}
fzo

- Pzl

fze
Pz
P14
Pzs
Pz6
Pz
P28
Pz
Pzo
%4}
P32
P23

P24

| Pog
fpoﬁ‘
L Pl




H A A ‘1, ","( pal e A

[T

Dede S éf'i et

i |

| l ‘ | ‘ | | |

. [ ! i t |

f ‘ ’ f | ; E l :

; | ! ‘ j . ?‘ ‘ N
| | ! | ! '
! | !

i i ' | !
) g - ) . VF -
Awien 'Bedule Lo et 03 Lo 1P cen, (Piean Piouss %}', TS S TP :ﬁ?(gé)gs,za(.k‘% Tl aNe.
Il R . v i

' . o . R . . . . X ,
Plat e sos. gopyt [ Lot Chi aledice o8 viBRo. W0 AL imen eCE1nDie, sl s 0D ramell we i et

Po | | | | o | pol

i i |

2.6 ; ; i Pe3

o3 i

i
N 1' “2 . " l
P2 ! ! | A b pot
. ; !

£o4

i
| 49 - ;?@‘% |

_Pos oS

Fob

i

i .

| LS f ' ! ' Pob .
i : _ ' ‘
; ! | | | ! P Po

Fo3

Poe ' Pog

o9 = ; Eﬁg l

Pro 3.057 " Plo

Lo P

f

| | | | ' poy
l :

l

P1z. 0] ‘ ‘ Pl

|

|

1 |

{ | !
Py 1 i :

| i

t i

1

I '
P13 | | | | | 39 KL
P14 | L R R R 2T
pis | | | Lol ! ! ! Nt
Pig ! | Lol | | PG
Pr1¥ | | i | i | el PR
718 2.0 ! | | 3 PR

|

[.O

P19 | | |

P2)

fz2 i t , i '

P2z f

Pz4 | 1.5
Pzs 3.0 ‘

Pz f |

|
5 -
Pz | i | L 2.6 l | : P26
' N : » :
Pzs f | |

|
Pzy " | | ‘ ' ; 3 6.5 P24
P30 . ' - ‘ !

Ps) 1.6 ' - R e

P2z ' 1 - 2.0 Pz
P33 o 1.0 P33
P34 Lo L L P24




“/-
L] ( T = v —_— - o a . — T T T
. Gy X KRUPA CU=-NI - 15T SAMPLING 6P-93
i
L T ELEMENTS P ¥ CA _____AL ___ NA_ __ FE MG ______IN _ ____.CU______ MO
m 3 3z z PN Z peN z EEY ppu PPy
5 IDENTIFICATION
3 T opLoT 00 RT112 & WOBEL0.221 T T 0.77 7 1.353 T se7.ermsansex 562, 0.137 72.2 4, hEamA s
: JSPLOT 1 JPqwe N __ 0.166 __ 0.41 | _ 0.434 | TOO.wmsmAkssk 550, 0.145 75.0 PR PR
LT pLoT 2 woiwe O 0.253 0.67 9.501 386, Motk R 273 0.160 84.6 4o BEBEREERE
s _oPLOT 3 RPiwe . L. 0.180 0.56 __ 0.237 . 234.%%%ishions 166. . 0.110 43.8 2. GhEmRRE R
ST -PLOT 4 RPyme .. 0.181  0.48  0.389 TG T4 mEm AR 571.  0.140 65.0 EPREEEE T
2 =PLOT _ 5 B SPeute_ 04125 . 0.3T_ | 0.654 __ 286.mkksdwekx 423, 0.139 _ 84.3 PRI EEEE TR
P¥3 —oLDT 6 BSPyare | 0.233 0.71 0.861 356, Rk kRA R 1067. 0.16% T8.4 b BEEEEREEEE
2, L _=PL0T 7 feRvw ... 0.265 _ . l.7L __ l.l98 109, teleracd fan 212. 0.420 215.7 Lo assmuEs
30 -PLOT | & PERU. Co.zor . 1.185 Th o Htrdsoreig 216. 0.352 244,5 QL 4REEREERRE
: =POT_ 9 PEfen . 0.323 Ti.270 ) B 9. HE A gk 224. 0.513 222.4 g . CHRmt mnmRnk
1 bo
: —PLOT Il ASeew 0.339 1.322 67« Stk ok 126. 0.313 170.6 11.4xsstasns
i L _—»pLOY S 0.65 _ 0.921 __ 13T.%%&xst®sx  478.  0.110 87.2 L 3EREERES SR
P
1 O® - pLoT L 1.239 . S4.ewEsksdxx 139, 0.320 | 261.6 12.0%%xsmxss
i = PLnT. 0455 _ 0.649 492, kkktrkEnk 796. 0.144 80.7 4. 3REERsRERE
‘ -~ pLOT 1.03 0.374 202, FFmk R 493, 0.158 43.5 6. 9ntTEEEnEE
LT —pror. 0.78 ___ T.4l4 ___ 313, #kdikmkik 661, 0.145 66.6 e
i L 0.41 0.861 | 252.%wksxiixx  41T7.  0.252 129.7 P
: 16RFEE 1w 0.236 0.83 1.214 463 krExkrsak 356, 0.132 55.1 4. 3EAEEER RS
i
‘ 19 TFiwe 0.353 0.96 0.166 433 RRRREERKE 83. 0.139 T B e S
| 20 ASpma  0.311 _ 1.46 _ 0.885 43 stmbaksss 162. . 0.305 15L.0 . TEREEE LR
1
! 21 GRowug. .. . . 0.296 . 2.1T7 __ 0.408 82 scmstddsx 166. . 0.157 50.6 EPETEEE PR
i 22 ASpaw. 00315 1.T1 14129 | 3B.wmsssss 124. 0.295 150.1 gL lEEREEERR
!
jo 24 PR 0.312 1.88 1.292 82 FkERRARAK - 275. 0.343 280.6 8. 9% mE g kAR
2 PS5 WE BTy 0.293 ____1.06 1,001 ___ &4&2.wwssisksx 392, 0.132 _ 94.1 4 4R RERERE
P 26 ggﬂxc.gé;;ag' 0.244 __ 0.92 o5 smkssksks 422, . 0,088 127.7 3,088 saRERER
. 2T {;{.q\__w 0.330 _ 1.8y _ . e G EFREeRRERR 133, 0.296 199.1 _ G, yFHExEAERER
j
: 25 &P we 0.163 0.50 0.412 241 ekxkskek 191, 0.145 57.5 2.TEsmesF A
f 29,JEE?L\_____m__0.411HHHM 2.01 _ 1.168 S8 kmkrmnak | 124. . 0,278 |  172.2 _ - 8. 7tkssxeksx
! 30 THMavade | 0.170  0.68 0.385 | 428.%%sxsxkrx  Te4.  0.099  53.1 P
) 31PBRcW . 0.251 1.13 0.950 55, kkmexensx 154, 0,367 185.6 _ T.3EERRanin
i
! 32 ASpaw 0.300 1.44 0.63 Q8. kR kknx 210. 0.175 213.4 b.9rERtEaanL
P =PLOT 33 ASpea . 0.349 2.13 1.211 53, wkEEakRRE 335, 0.326 163.6 14, 1eksesetxn
D UL~ PLOT 34 RBROA 0.349 1.64 0.863 45, EAkEREREE 110. 0.254 191.4 9. hEERETRERL
;‘)'-

DATE 3/2/78
MN 3
PP M 29K
603.5 24.2
474.3 22.2
259.3 25.1
343.2 1501
507.1 15.9
791.1 24.2
915.5 40.2
512.0 32.9
399, 7 31.8
887.6 30,1
113.7 3i.0
887.7 21.4
106.2 26.7
479.7 24.9
453.5 33.6
1097.6 %4 24.8
112.5 11.3
739.2 18.7
148,77 23.5
62.4 24.4
110.6 4.7
87.4 28.8
772.7 35,6
771.5 21.7
359.2 10.0
6648 4.4
177.4 17.8
58.67 23.5
682.3 18.7
481.0 23.9
850.5 % 39.3
63.0 33.6
102.5 23.8



a

Crchan stan

—CLDe

«

N

14

. T00 HIGH

T oToo oW

. e.100

30.000

NUMBER OF CALCULATIONS RELATIVE TO DETECTION LIMITS

0.020 __15.000

9,300 8000.,000

KRUPA CU-NI 1ST SAMPLING

‘caA AL NA FE

© 0,050  20.000

5.000 800G.00C

0.010

3.000

Gp-93

500.C00

1,500

cu ®o

2.000

300.000

10.000

200.000

DATE

4000

972778

MN B

-0C0 300.0CC




tfwvilw - do b rtaal~ferbedd v cdn fr v lof—~fe ' R RN A NN I B I
PGl R BN PIDSE S e e A R R R 1 AR R R e [
| S S R R NN U [P N [ DU SR, S - Iy S U S - -Ivv« -
=1 = = S Meeay SN N . S By = a0 BURY IE R R S SN SEE P
; [=)
P ) — bbb e e ] e e h R S
{ a
— R - S RN SN QMU SRS S SO (U S SN SN S —_ - N S
. - e} b
¥ — JUR IO SRR B i — -
¥ e 8 N NS A S B - L -
vy
ed i RERESE W — e |1ﬁ| -
||fnm | b e L .
©
» | J T L JR S S o !
cl | i
) | — - - SN SRS SN SRR SR S I
— T
R = B s SV SO e Jee e JEpee PEN T B e e a o T

|
T

L
-l

7253
i

Y7

81 !

Nn b HEHYWRO

a7
51
o
O
)
z|s
5"
=4
s
3]
o

,4(; £ EL
7”}’}1 iw

5
5}
;
5
i
"»

i
|
o
=
i

2 W5

o VHssds

Zél/

L wap
Fes
413
V4

L
‘ztio
Iz

g

4

j

ST. PAUL CAMPUS COMPUTING CENTER—(01-73)

314151617 1819 20121 2 23 24 PS 6 7 PB P9 BO|B1 B2 p3 B4 B5 36 37 B8 5o Bolst 12 b3 b bs he 17 b8 o Bais1 52 [53 54 55 S6 (77 158 59 §C

| 12606

JoriIdDe

;
w ~r | |
i [N SRS NS S S (SRS SN DU SN SRR U SU JUU S0 55 SRS SV S N SUNS S SN S SN S !
N R o N NN NS NN RN A oy XNy A
i IS YR I PRI NN -~ SN~ e~ L

= b

!
/
7
/
/
yé
I
l‘
‘.
/
I4
!
/
I/
/
/
/

0l
|
!

'
f
i
T

S

I
f
e
ylo
:
<

b 1 1 -
R T | N NN N SN N - [ I B
- |
) !
KON JHUN RN SR U S RS SO SR S
— [} ; ] :
Bl + T 0 7 i T R S Sping AR
T S Moot ®mlnly ooo v Anohon | :
& N I e v e e R TN Y 008 Sy N Sy 0 0 ) ~s\y L
w P ) R R N R L W s SRS N I I B L TN
~ ~ I RN R R T N o T e Ty
0 Yy Qb 11\\m. 4 . |l __
“ ) O e [N & ! .
SRS S, </ S SHL6, S g <2 ]
- 5 DG u,mm ST HERRE T
T RS e mm..: e _al ol IR
~ WA o o Q) <l ) o ) MJ Sl 1
5 o
-

305 £ille,
32i4ciob
A

- IRVARE S VST S e e ‘ E B2 T
e s amns g =t = = - - i S e .
(%} . @u.« Y v | @ wlrnlol—1er|~ — el el of e
W.\ “ - = =~ = —l—l@lerjrifer o mpe el Ay
N
. < v
o o

Veg.

SP-93

15

[T Y+ o (7 Lo )

Pear .
320
3/

/

2 B

3

g

¢

7

g

7

yZé

2

/3

%a

/57

/6

17

17

20
|/ G
122
124
| 9

A

27

28

29

32

33

24

38
R



o

T Ngg.deh 2108,

o 27.

zx.ﬁ&ﬁ%&,......
12, Rlakspyuct

13, pf%““
1o Bl parae
lﬁ.T"“‘*‘}"N«

o &’

1o, ,\.ﬂ:wyw‘é-. ..

“eew

17 hite cedonr

SO

1 bzwﬂﬁ$:,...

;u.a.? = D
2z. Areen,
...%x Jeywcla..

sJeaankir. ..

. '%czfrAPQ'
f&v&..---.
LL.@téuawa.....

29 PP enenan .

3D.I&wrmt%\ .o

3I.Pa§v’¥UYﬂ%.,

37..95%
_33..B%

Neeoao

0.0 oo Bola

seovea

EYCO OO

I eeene
RTINS ﬁdéh@‘“dﬂ . f:

3¢ R

'

NI PROJ.

0.312

0.103

KRUPA~CQ

CA.__..__ AL _ NA . FE______ MG

% PPM g pPM 2
0.33 535, mammnkan 337, 5. 169
0.320 __ 245, %ndssnnny C9l. . 0.152
0.375 262, mnnERwEER 172, n.120
0.304 __ 283 s%ssssdors 211, . Q.kél
0.518 149, Axdtckntns 230.  0.12
0.611 125, s%nsxxzgs 256, 0.11@
1.932 103, wnatsston s 234, 0.352
1.037 69, Fakx i RRn 174, 0.358
1.144 @z xeEsrares 140, | 0,450
0.374 26 wEEckskLn o 1720, 0.127
1.437 P EEPE 105, 0.237
0.647 . PP TR 95, _0.101
1.459 6S.amerormsak 121,
0.422 85 hpemseies 112, 0.125
0.316 140, Frsntarrs 303, 0.132
0.328 216, fBRELE AR 413, 0.112
0.972 135 keksszsks | 203, 0.275
1.027 _ . 380, %Fkuldkhnn _ 151, 0.134
1.191 150, s rxssnssn 139, 0.319
0,211 __ . S5TT.ssssxtsss __ 79, 0.121
1.429 To. wmkkassux 114, | 0.293
1.007 | 6. whxesmnst 78, 0.222
1.393 B4 AHERES LS lea. 0.314
0.981 362, esukmmans 13, _ 0.138
0.574 o Sp.mskmsEass 101l D.104
1.163  B7.etwerssrs 168, 0.305
0.304 201, #exenerrs g3, 0.127
1.521 ____ 59, %%sesxxax " 9l, 0,308 _ _
0,325 422 %%wsntiors | 684,
0.80 . 63 xkannkutk T 116, _ 0.343
1.436 TQ.Humstnsth 2249. 0.333
1e341 ' S9ummmmwkxax 63, 3
0,555 . 10S.kswerkres 186,

0.94%

394, BEkthEknt

203,

L0, OFBBEREFAREEARCRERAS

6la.4

197.0

S4a7 .

283.1
58.6

2.

2. B A AR A

2. 2mactnEakRE
3. ORmEsatas

S.3zukkeanks
EPE T PEE TN

EREL LT Rt
3, JEREERsER

S.TET AR Lk
EPRELEELEE T

R
4ol 11.1

PR LS
L, YAt R

FRECEE e Lt
EPE R e

T
OERETANERE

5, 74mEesiyey
3 THEFERETRE

EPVE T LT
Q0 knErkasx

J.TRERLE R g
b pRRRERERSE

4 EREREE RS
FPRELET T

8.9k xpxEERSE

D Tk EERIER

S hEEREREREE
4 3EEEERETRE

DATE

9722776

@ it #

%




0.333 143.0 PR o ]

AL
@.
,

seseccennsea c.218 1.17 1.436 TG skt koo

&
&
26.2 45,2 = {
iesovaeecesss Q.211 1.03 l1ea34L . _ 59, FdmkERIRL 06234 . 24746 . D.9FTkELTREEX 1C%.5 L 431 = §
@ 3besosenanennca . . 0.232 1.06 . 0.555 . . . LOS.%dmamskss 0.150 ... 152.4 . SebEEtstersk 732.1 . 61.% [
; Uass iy eanas . . 0.152 0.97 _ . 0.944 _ 396, %¥mfkass 0.134 __  58.8 _ _ 4.3sxssssmss &73.1 , 21.7 = o
: ¢
® . l
e 1 =
: B e e - - -~ - e e -
je — - : , T
: KRUPA-CU NI PROJ. GP—145 QATE  9/23/76 |
L% i L
3 o __ELEMENTS P K e GAL AL NA . FE__ .. MG IN _____CU . MO . . MN 2 g
4 : 2 b4 2 PPM 2 PPM 3 PPM PPM PPM poN PPN 3
@ &
: Te
- .l
b
- - :
e
P
i
i ﬁiy :
| :
P
o i
- - - @ﬁ i
. - £
: - ] @
: L e e o § ;
3 G [ e
el ) | @
EN L
4 ! | :
4 @; g Q L
. 7 i
3 - N——
5 & | © |
3 . i :
4 e Lo ]
gE . » } F
! - . SRRt
s @ i ) I @ i
o - - =
L - - e
. : o ;
4 @: LR
L _E -- e e - - A, toy
T R B i;.z P
@E | &
: - - - !
- ¢
- ] 8
- i




L)

,,; - L e e — e e
l;g KRUPA-CY NI PROJ. GP-145 DATE /26476

o e K CA AL NA FE MG N cu MO MN b

:/_ —— o o e e e e o e e e e e e et e e e et <t o et e e+ e e e e o o e e — - e — - - —

't

-8

i

b eneny

. _,(-. i s om b

- Yoo wicH

T too oW

s

34 34

‘0,020

5.000 30.000

¢ ..o .

0.100.

NUMBER OF CALCULATIONS RELATIVE TO DETECTION LIMITS-

.0.020, 15,000 _  0.050 . 20.000

0. . 1 32 I o
o 0 L e
34 36 0 34 34 34 33 2 34 34

0.010  1.560  2.000  10.0600  10.000  2.000

9.900 8000.000 5.000 8000.000 3.000 500.000 300.000 20C.000 4000.00C 500.000

.
7

I

e+ e U - - - - -

~
s
-
~ - - -

O

'y .
AN A8 s s s PR e AARGS AL s e s s A

.

[

O et e e e — - - - ——— e e e o - -
[

o

; z
' . - -

p

v

«

-

Ve

.

o -t '

5 - - I - ——

.t -

. - - - i — e R o - N - - -

'

«

«

.

A7

|

Faa

==

e N S Gt was AR SR A B WA £y i ey B L G B 8 e i e e oot it A e 487 B G A A A S W i RS -
- = N




|
|

|

BLE2RIRLE

| ]
|
!

!
|

|

58159 60

|

Ols1 F2 53 54 55 56 57

5

&L
e 'ﬁ":sﬂme.

MPUTING CENTER—(01-73)

2
=
5
©
7
I
o
o ] i IS S S SO BV Y B L : :
V¥ Thahhsenoslyhywaeheaohhr d o VOGO as
P T N e N Tl N T LN NN NN (NN,
cw e | :
of
B0
= 1)
- Nuw4 2
I
504" L ' [ .. \ 1 : sl
S W W hshshaahwsh g ThHha o bW
e N . ML ° w n o O Y o~ 9 i el ° =00~ O Al
R N X i | |
= ) |
: ~
3
2
= g
K o o % _ . “
g _AF ) IR H U A U S N R AU O L . ;
— . T 9~ ™y o 0o 20 1S f) ) « N O O ey g M :
£l == L . - - et 8 .
2 9 | i e NN s s e ~ o~ F LI N~ Vo~
o ~ & i ;
S
~
0
vy
< a9
- “ b
ot el o — — +
1’\" o | AY 1 B ;\m
o i R R R R A AR AN N
[ ~| N 00 00 00 00 T M O T ey Oy 0 T SR BT o T s
~ I~ i P P T S B S B J‘TL ~ o~ P
et _ . o - 1.,.~erm. - 'V_ 1.
“ ) R R Ve ul P 3 i
- g I RN Ao e :
£ g SV .:WMM.W.\W E ST o 4
- st oty ‘mTW -8 e o ;
=17 o B i W P Cal S i AT L
o A g oy el L LD
" lw«,;fo./\ 0!134:h78u_0
e AR R A Bl DS Bl ) A AR B A e Al I o = B
M
o
3
h G
' ' ~y
A m
N

33
3'71_

Ji
z
3
q
=
4

7

g
7
i
(2
13
£
U
tb
"7
a2
20
2/
E
13
R
2¢
27
3
77
1)
2/
32



P

e e o e e e e e, e o e e e S e e e e, e e e e e e e e e e o o e e e i, e, e, e, et e P e

KRUPA~- CU NI gﬁﬁé SAMP. ST LOUIS CO0. DATE 2711777 i
. . S"{
ELEMENTS P X ca AL NA FE MG IN cu M0 MM E 2
g 3 g 2 PoM % CEYY 2 EEY PPN FEM EES EER] ‘
AN IDENTIFICATIGON : :
5 2
_“ Q.V\Q. . . - i
Zye 01.. “Ge¥i09, .. 0.171 0.52 0,312 558, €3 FEARLD 291, 0.156 676 4.7 1le4 312.9 1.3 % :
. Q2. g}\;,ﬁmﬁ. 0,237 0.82 0,339 272, EREEHEAEE 112, 0.153 57.9 3 BaEmakuins 19%.6 17.7 = i
k4
17
e Q3. Q*L A I, 0.174 0.70 0.244 202, masanyae 120. 0.115 %349 3, Lrannsanss 338.5 5.1 * I
° oﬁur?t Fihbeana 0.189 Q.80 0,226 21] ook _Sl, 0.11% 46,8 3, lEREERERGS 308.6 3.5 = Lo
1c, HE
05 La\gxay.i.i%.@.&.,.. 0.120 0.6% 0.346 Qb AR E R 142, C.124 52.9 2.3t nEEE Rt 577.8 21.6 = E;;i
06, DI it 0.132 8.74 0.3396 85, rrdekmn ik 215, 0.108 55.8 ERY Salulubaibnbl 614.5 24.5 * e
T pfﬂw,,k {9 0,164 0.84 1.253 306, #EETERRUL 418, 0.392 168.0 4, QxR ERREES 649.2 35,8 ® ;w
i‘___g_ CRSTP Eee 0259 1,17 1.079 B3 xR AN A 218, 0.356 18645 5.6 13.2 39%.6 28,1 ° %‘
i
A 09. .P*MVLS méy 0.225 1.33 1.206 B xamkatndt . 186, 0.472 163.9 baty 12,0 770.9 38.9 =
;:*____19, ﬁ’i"’%\?@»\»\g.w Q0.191 1,05 0.772 330l HEmkd bR 1654 D.138 59.1 4.1 10.3 L38.6 21.3 =® »
4”1 >
Wl 1i. f'.m‘-. cossce 0.211 1.16 1.7599 112, shichaddnsk 159, 0.328 230.7 G, Qe HH R ERDTE 129.1 44,1 %
2 12‘3&”4‘“-’&%%%4 0,180 0.74 0.618 58, Bhtpkatons 108 0,110 S8.3 . 3.2 12-0. 625.1 L 18- =
22,
<L
) 13. 9’&@»%..,.,.../ 0.240 1.09 1.737 79, trmhd gk 153, 0.33% 350.7 5. GERERmRLLE 140.4 29 -
24 14 x&wgttw.mg@' 0.107 0.62 0.552 207 ek szrrun 359, 0.134 78.0 2.5 10.3 449.% 21.1 =
e
i
”':%i 1s.lemevads, ., 0,127 0.56 0.408 278tk RRR RS 637, 0.144 46,7 3.1 12.6 463.6 30.2 =
77y 612 POV AL 2 o 0.183 0.60 0.395 257, ks aikkns 492, 0.120 59,9 3.2 10,3 1271.1 26,6 *
[25‘ B .
02’}, 17 hitresdsy 0,120 0.53 1.027 194, FRTHXEBLE 325. 0.298 50,2 2.5 12.0 119.6 1l.8 =
it a,,Qa %%C;{. 0.207 0.85 1,004 312, KRS km RN 238. 0.140 602 4.4 10.3 563.7 20.1 =
13
l r 5
O w.ra L fask, 0.173 0.65 0.183 633, FEETEARED 237, D.112 72,4 2.8 144 1l6.4 15.1 =
;f.i___iQ*;ai’g-ﬁ (REW RN ¥ Q.205 1.01 1,083 Y1 g Ak ok _]:_7._83 0.308 194.6 407 0. 126 £3.5 29, &
34
O;“ 2129 S enenace 0.134 1.27 0,503 46, EFEBNADEE 125, 0.124 29 BEERERSREART EHRETE 93.7 5.6 =
iad ZZ;“Z’@’(‘G-s:'ng 0.220 Lol 1,620 T9. #hehaktan 137, 0.30C9 138.8 R Rkilttobak 116.4 36,9 =
137 b
, ‘
A 23 B5edvsa..., 0.192 1.16 0.975 64, BEFERBELE 10ls ©  0.271 122.8 6.7 10.3 82.3 3 =
:-’-——J"u"ﬁ@ﬁnh-f"’ 0.257 1.3l 1.430 L1Gafakasadnn 250, 04335 208.0 L 4el o lledin .. 74342 45,3 8
o 250 ?9%4... 0,223 1.01 0.949 3BO. kERRERANE 235, 0,124, 72.9 3, IREsEsRAR 660, 8 19.9 =
42 26 b Ezi*‘ EZEYE 0.21) Q.77 0,683 Tho %t moh e gk 189, 0.1112 106,8 2.9 11.4 394.3 11.5 =
43
Nt j’;ﬁ evnnses 0.189 1.03 1.327 165, ¥Haktmant 278, 0.275 200,32 bobtEsEUEEES 84.8 2,6 =
: 25. guezu.. 0,181 0.63 0.338 2L, RFAMERKISE 93, 0,125 4343 PSR ks 153.1 .3 =
e 29. fffﬁ‘:&...... 0.194 1.21 1.824 86, FRAARRRASE 101. 0.286 159.2 5 2RkRERANER 82,3 30.0 =
__,___.391.1';?\“;;&@ 04184 0,51 Q.46 T2 mxmapidks 1001, 0.114 45.1 S.QrrraknEta 814.2 25.0 = 4
= 31..“. 4!. ({: G.211 0.5% 1.052 TS wERRERERY 141, 0.383 101.2 3. Sennantnts 551.5 37.9 = i
;"_32;.7&4‘»&%““.. 0,195 0,93 1.790 145, ddnddnne 433, 0.342 144.2 SO -TN koot 43.9 L 28,2 * £
1524 I
i [ .
s 33.. S;»%,.... 0.217 1.14 1,624 TG, Artsk w0k 96, 0.256 240.8 b, 3ERTREREEE 115.2 42.0 = L
B4 3a,. »Qw,qm:jz; 0.263 1,08 0.654 135, *AF GRS 242, 0.166 154,64 G, TEETEERSES 1120.6 66,8 = L
53 4 A
* L
LT §4
Naut .
e
}

v
|
|
|

IR IeY)

NE N QUM




[P N

Vo

Y.
’ “
: ]
’ T N ) i
KRUPA= €U NI 2ND SAMP, ST LCOUIS CQ. DATE 2711777 ;
~3 -
[ "
ELEMENTS i X cA AL NA FE MG ZN cy MG MN 5
(F 3 T 5 PPN % BPM % EED] PP EED] FPH FOM
z IDEXTIFICATION .
3
p
A% LOW S CK 2711 0.301 2.34 00969 Tho XS EATRYGAEN 206, 0,634 35.0 10.05cenastse 6946 15,6 = !
! NBS _CK_2/110/77 0.208 1,51 2.018 199 dentemnatan 285, 0.570 25.7 12.2 10,3 80.4 29.2 =®
A7 o
s8t .
“1e g
[ 3
1o 3
" Ca
Thal >
=
_4 3
Ve ?',
“w»;‘ i"
w-/;"l i: -
18! Lo
i ~ ®
23] :~
b LA
.23 e
,_LG‘! ?_
f2s) I
! 5%
\.,i:)~ i: -
i} L
128, o
= N
ool e -
1300 LN
La\: T3
N e
il r -
L A -l
7 =
\Jlasi T: -
= Ly
‘37? e-"

f N
- e =
i“ B Y : v
ar s
ez %
) L.
~1. i -
[ e F-3 b
(“' =1
- . b
e ' b
i 3
>

o L
is;* . L “«
:3:
[s g
~ g
£ v

%.271 1{ ~

TRz

¥

<
7



s
[ AR Insthumn SUR T O SO A S A S AU A AT AV s v SIS N ‘""‘".‘“I“""""""“‘"’."""‘Z‘“’".""T"—’Z""'"""T"T""""“."""""‘—"?","‘"“"‘ TN R e ".‘E":
. KRUPA- CU NI 2ND SAMP. ST LOUIS CO. . DATE 2711477 g
i N i
. ) P K ca AL ©NA FE HG IN cu “0 My 8 E
T NUMBER OF CALCULATIONS RELATIVE 7O DETECTION LIMITS e
3 ) . . ) L
e TOO LOW 0 ) 0 [i 36 0 0 0 I 20 g ] R
;T o BN o . . - fi
Pl T0Q HIGH 0 ) 0 0 0 0 o 0 0 0 0 ° I
{ 7 HER
fs Te 600D S . 36 - 36 36 36 0 36 T 36 35 16 £ 36 [
© i [
[ s
el LOWER LIMIT . 0,020  0.100 0.020 15,000 0,050 20,000 0.010  1.500 2.000 10,080  10.0CC 2.000
i 2 vy
% 13 +=
[ UPPER LIMIY 5,000  30.000 9.900 8000.000 5. 000 8000.000 3.000 500,000 300.000 200,000 4000.000 500.C0C Ej
b ' : L
f‘ O)n
2 e : -
i 13
| . | I
: i i
4; }»}
z [
‘ . Co : %
i M %
1 y o s
H iy
e
b
2».."
| L
2 2
‘?’ ?_-
o : ‘ IE : %
139 v 1 : i = - e Y e e el L
[ Ls
9 B
G . vy ks
] 1 5
i L
[Gay P . ? P o
J‘Ai o S > N fﬂ‘
48] |3
e e - 4
Lo B
P ; e
i Hhal DRI IR ok ;‘
{ g;:» ?:‘»
% “ S 2 84 bl Ltk . Gane ;3
N E
; &_/56‘; ;ZA

Wy W

0

AZ LRI
’



Ge 199 M u ,
?3.&4 !‘23456739‘1’ Tyt i ‘
sy | ri"‘““fmlgl‘
f - | ‘ o 2021 p2 03 p ST P
e Sulfure CIEPETITTT L fA, e eoupuTy
it 3- i ?IPM i~ FY\’!MO%U de [ r B b6 B7 b8 b aouu k2 !4:}6 CE\TEF{—{G‘I -
| ‘ P : r R t :ﬂ@ssgg F@M‘ 1R %,:‘,ﬁg ‘ haishe W7 s o B \1-:“3)»354L5L ‘ :' \ |
| — Saddiodas e Tissug e 1 (Uileke 6 7 5359 6061 2 T o
i}_—;v”?é‘wk'%:’?: i 1220 1| ? | e '}}f; | 6"6364)56667%‘69'70“71!7«!“{‘ P
| —— 3 feb i oo i3 - %7 EEEA SR
- b g $0% || s 2o il | Hnn
S s L2 (] 32 . s
B AR S 2 25 THis a L
i ? éa@vu,w N *—!—'7.?’5\3_‘ "/Z'L. iO:g ‘12%5“_ : | : Do ’ ; i g ]
’ Q ?am\rﬂ‘(bdw 13'330? T '/Z!; Lo 4T d : g , R
; [0 . o vk fi'z?g‘ (2. 'S 1@ ’: ERERNEEN
g i Ao. s Q_Q - T lfo-%o [ 2 !Z-,‘C S ‘ n T
— I IREP Lz 3¢ 29 EEINENEENNENNEARE
¢ [3-‘9&;&“—( {!lwg,- : Q. (2 j—zd :3 I { W T E' ol -
. | f ﬂ-riw\,\" ! f‘_[3cﬂ_ [ZI glc\.?s’ —:Jiéiﬂ " L i . P | ——
i —-&'D\r(ggh - 1to {_ﬂ zo 2o 4 ! P T i
— -tw%?{ 183 1S s = S
L w3 - A = L -~ L | L. IR
! i Tukdeled) 390 [z Sol 2o | RN
: 18 Bt cledsov TST io7! 2?3 Q P T I e
% | & Eelluc & Iz 29 ze ] RN
? zo"*’—“i sz ael 1T | S'sr o f RN
*» COLspip RO 4z 4o S SMEEEE NSRS RERE
— 2 1.0 L 5] 3 BENRSNRNNR N -
T SRR TS 1l 6] 351 NERNNNNEE NN R
7 7 T et i i , i | [ b ;
j 23 2 Pigu (1940 16! RS s | SEEEREE
i 2.-4;{ :495451,&““;‘--5'90 &3 o 20 : ! r k T L
26 =Bl 'wéiJsSiO‘ WZ o oS NANRREREN
f 53 00 ke et 14s Hel Z1.9 e ’ } EEERERREE
: SRR s Y 0 : ~ SRS R
— St IS 'S |
i 2% AP 1906 {2 too. Zo " RN —
j 3 29 7; A .t_’_'s"z 1*~ 3§-<| "?!31[ 3,) {‘: ) [T E i p )
i O30 irduiad ,_(L:'SJO 1.2 Z0 3o ? T
; (. ni9 & {290 | : !?‘ oy 1 - b
3z delubpids 12 = e 2,0 — RN
23 ol | {‘9'20 %;‘3‘ zl\o | o EAREREEE
j 195e Vi A et —— T L
; a:d 41 | !! ‘/} (@] Y !t L ! | —
S Hiza 20 S| s NENENENRNNNAS
i o 1290 s pis Zo et T :
o T 2 4] 25 FEREANEN
T \ i Zlo 15 L N
- "'",:‘)“'“1»-«_‘ 1 d[f' - ‘_ { 5 i i i [
| IS U 0 T A ~ ) B i !
g NI T T - I T L 5
RERERS e Sis ‘l'v’fLii‘V!
. T - T e ‘ R ‘
: : i T i .____V”A“"~-:_A4 | Pl H
‘ B ; RRER NERREREERD !H i \:
| I T EENEERRN
P w’m,—;.}_; M,Ti,ﬁiquw




1O WAO4

KRUPA-CU NI j}ﬁ) SAMP, ELY ©GP-226 DATE 2/16/77 § ’
o - |
ELEMENTS P 4 ca AL NA FE MG ZN cy bS] PN B
. , T E H PPM 2 PPM 3 PPN PP PPM PR #PE R
L IDENTIFICATION Ca
i : . |
% ,.\‘ TO\((J- T 3‘
Py 01.00sGP-226000 0.194 0.51 0.288 812, wesganans 477, 0.150 6547 400 13.8 330,23 21,2 * .
oL 02, viaE Pande, 0:234 0.756 0.365 AT6, EHBET L AES 193, 0.160 56.4 2.9%rERRBTEE 210.2 17.8 * s
7 - EN
by 3. b erek L, 0.187 0.63  0.236 303, pasnadun 198.  0.109 3646 2.TewexErEse  240.8 14.3 = I:
il 95‘,&%.9;%.... 0,255 0.71 0.194 299 ABBIRERAA 217, 0,106 36.8 3.0 12.6 274.0 15,0 = '
! 13 ;
i i
o os. ‘ﬁ-s % Ja% 0.119 0.60 0,389 11T, wriacmenes 174, 0.132 4547 2.6 10.3 617.3 20.5 = L
2 Bletls 5{%(;‘3— 0,134 0.58 0.463 217 A ERAAES 483, 0.116 54,6 3, TAEREIBGSR 706.3 6.9 = 12
13 I,
i 07, y....&%.ﬁ.(? 0.178 Q.82 1.131 291 amEknhnnd 357, 0.354 12605 R 595.2 47.0 = v
e 08 don irge 0,257 0.93 1.199 112, srrnnasss 298, 0.332 174,2 4.} 11,5 501.0 45,8 = L
1€} o
N .N.... el 0,185 0.98 1.228 163, penusnpnk 303, 0,482 124.1 3.4 13.8 897.0 46.5 = i
P w;’. 0.176 2.94 0.773 376 AR AR N 199. 0.135 52.3 5. OmmkREn kR 392.9 19.4 = £
OW u.. escnoa 0.176 0.488 1.876 135, sasaasdes 169, 0.295 177.2 4, QF AR sy 12¢.0 s1.6 = %
= 12. .4 Qﬂgq%{ 0.163 0.67 0.731 121, whrnnusss 241, 0.104 45.8 GolrEREsEE R 591.4 18,0 =
{Qu 13,07 e 0.231 0.95 1.879 115, wmansnssnn 219, 0,344 31l.4 GoTemnREEnSD 1a7.4 2%.2 = ;
Pl s Bltsprice 0.128 0.71 0.478 247 BEREREETS 3404 0,134 52,7 2.6%ss R 5G0.3 20.5 = .
i ) o3
; "79%:*.!’.’&#(%.. 0.133 Q.52 0.396 PSP EE TR 739, C.161 32.4 2.6 ig.3 467.0 36,3 % e
; 19.;\;@3@.,.,.., 0,171 0.49 0.391 566, e aARAA AR 80%. 0119 50.4 3.2%ewrnewar  1116.2 22.9 = s
; L5
A 1. Wit cefan 0.115 ~  0.49 0.981 264, FxHRAE RS 340, 0.285 2T IRRERAB RS EE L LB R HER 145.4 1.2 = ? A
‘F——J@*@‘Wﬂz ‘“-’w 0210 0.8t 1.09¢ 580, ¥emxainen 461, 0.160 44.3 ERSL ik 627.8 26.5 _* v
31 Y]
(= 19. dacepii ., 0.158 0.49 0.247 920 . wakddh wn 325, 0.112 61.1 G LemrEsnsis 162.1 1a.2 = & .
b ~20. AEFE N ssenn 0.191 0.75 1.304 20T sEAntRaE 332, 0.336 162.6 G 7xmknrseRs  105.9 33,3 =
33
S i 2158 e aes 0.130 0.94 04457 118, waestnss 235, 0.117 19.7 2. 3w Entanaan 100.5 7.0 ® Fe
P zg,@;;.;;j«;ns_\,u.g. 0.202 0.88 1.598 103, sdnsansan 187, 0.292 122.5 boleEEEnENas 120.0 43,2 =
137 -
| }
O 23. Aagn L... 0.129 0.79 1.038 106, sFBuRp AL 179. 0.282 126.3 R 93.8 33.4 = E
e _z«.‘f"&‘g@é‘ﬁi%mah 0.250 1.10 1,548 158, sskunanns 416, 0.333 237.8 L 3eTrmErmsEws . 894.3 58.9 = r
s &
Do 25, Gadesankig 0.236 0.99  0.849 378, wak s ans 260, 0,130 T4.7 4.0ksxexsess  667.6 18,9 = 5
= 26, PlEds g 0.210 0,66 0.621 119, rasnaxmns 433, 0.118 102.4 3.5 10.3 365.9 11.2 = fe
4 £
1o 27.%}»&&%«...... 0.185 0.87 1.497 184  wtdhmkans 316. 0.307 258.6 S.5emssasans . 107,9 33.5 = 9
Lo 284 55T e b e s 0,190 0.55 0.272 163, fatrensnn 91, 0.125 4409 2,9%mtemners 128,00 r 15,2 @ L
[ il
bl zg..(i‘/;&‘:s...,. 0.180 0.95 1.783 106, kassnsant 165, 0,295 178.6 3. GRksERS Eas 103.2 35,3 =% [
i <8 30 el P YK 0,228 0.50 0,441 QT3 ¥ehympnts . 1361, 0,124 50.0 4.6 12.0 874.2 26,2 ® Z‘
i 5 -
! 2 51,6 KL b bigsh, 0.203 0.71 0.651 B4, FHUNRRILE 196, 0.317 60.5 EPR LI T T 472.2 36,6 = g
[ 2adTI (e 0,193 0.73 1.687 163, erkmonak 494, 0.372 122.8 L TLUtsAtaRtas ' 92,4 . 41,4 = Pe
52 L
L
~i:;) 33.? 0.211 1.01 1.318 101, dshmamsn 144, 0,249 210.8 5.0 10.3 111.2 414 = Lo
B 34 a-,fmﬁr.,qw 0.241 _0.83 0.559 197, smnmnannn 373, 0,148 113.5 4.7 10.9  11e3.9 6.1 = |8
15— . T
e B
5t - nT




S VR VN

%

ELEMENTS

pR——

——

KRUPA-CU NI 3RD SAMP, ELY GP=226

AL NA

FE

M

DATE

cu Me

PN

27316777

LR

IDENTIFICATION

30

PPH %

PPM

PPM

PPM peM

PPHM

i

o v oalwown

NBS CK 2/1&
LCW S C¥ 2/16

0.233
0.299

2.188
04896

21 8. Ak ek
T RRARE RS

335,
205,

0.600
0.%28

13.5 1063
Q, QuRERH A AR

31.8
16.5

LCW S CK 2/16

0.284

0.899

T Lo % R0E S Rk

197a

C.426

32,0

QBB ERFNE A EE

14a3

Y

F—
™
M

N
i’

I

i

Y
Y

e

AL

0

T

s
)

IR R R

IS QU GO SR

i 2

VT T e

'

SCMTIEIRY

R

RIS

"

r

&

¢

w

vy

e B o e

«
v

<u

e

!
P
i
i

o O

1Hr1 ven0s

90

Y E N Id QU



P K

CA

KRQ@A—CU NI 3RD SAMP., ELY GP-226&

AL

NA FE

MG

N

cy M0

DATE

2LL67TT

MM

(2]

MUMBER QF CALCULATIONS RELATIVE 70 DETECTION LIMITS

4
{
i
L
i
ia

TCO LOW 0 Q

Q
Q

0
0

37 0

0
[

TCO HIGH g Q 4]

GQCD 37 aT

37

37

37

37

37 37

STy

|
:

e

LCWER LIMIT 0.020 0,100

2.020

15.000

0.050 20.000

0.01¢

1560

2.000

10

<000 2,000

e e s

UPPER LIMIT 3.000 30,000

© 9.900 8000.00¢

¢

5,000 8000.000

3.000

500,000

300,900

200.000 400Q0.000 5080.260

e

R R

"
i

o

T Ty

Loa b

e

!

[N

e P Lo

v

ALk

Ce g e
5 o

A

£

) v

W

RRT R




" *
3¢ 226 /
ibj243141516 l .
%T& 1 73899“23“‘567 lLL- . : .
! . ; 81920 2) S ' ' )
Samelied | | Sefee il bbb L T2 eaeus, oy
‘ R ey B SR S S
) i ‘ ; v ‘5\? T |~." y g 7484950;1 .;< A ) .
b RN Tiswve ?_"i’f“:’*’ (Ve PR ‘657585950‘L16363&L HERRRRNE R
e v { ,«1‘.-,_;{{ ?QM I 565 67 68 J97O'71: A I ( | 1 [ .
- Z [ | [ i T | { ‘i ]7-‘73 =125 7657 T e
3 T s ? | Tasis Nt
) ! =i A- | Cop
< i iy W L ;i“s;i:
s = i to 2d [ |- - igi;;l‘;@
=3 Y, 2o q0 | %5]%?3‘
[ ' it [ R 1 | porb
g 7w b A e 251 L Vi
g 5;4_3;7‘;\[‘:{ R :!'O, S‘Iu":_‘:—L‘ i ! | | )
? 914 Q‘M\“EO“§ - il izlf i Ly j i { HEEREE
— (o1 r:‘z;;i‘."f"? ol 973 1 Zo s ARERSENRNE Y HE RN
(. - t}l-::\:?atqu_., ‘o 1o B iBEO_ !S{ J‘; : ‘ I { : { ’ P g o
. ] ‘,\;,‘;_v? 1S90 | 25 _ip;\ — ] - L :
(3 15 ﬁf"L“Ejffl‘fi‘%El,, 3o 7o 2o ' t BN :
( Ao e T 2 1 PLe 17 —
Y lé‘ﬂr&d[\i l 14 7o 1‘ o *3‘.‘ a \ ! ! B : — | e e
(6 5 Taun T° o473 || ~ (oS «.;‘oﬁ : EENRE BN
16 u,_‘m““’“" 1280 Y5 o e T I :
17 wadd 1260 Je 3 | f T :
Whike < (&0‘ ; - i + P P 10
3 aeetar] 59 2 235, (s EEEENRNEENNEES x |
ST SIE AR e 1o 1 NEAR NN N
N AARRITTE Lo 1o :, ERERREREE :
PO RRRTD - Bo 75 1 bbb b
727 Cala I IND| -%OE ! i L—*“(‘J} ‘ BEE
23 54 4 140 4.2 09, 1 'T i T — 1‘ .
2% b g?oj(;*";; ~_E_&,7 0—- . iiq 3'0\ ‘ i ; : : : . 1’ —
A \16 Z‘;n‘ Viedn q g@ Ll 7. —l;lo OS} 1 : E: 4‘ 1"-:‘71 - _
23 i siodo loo Lo AR -
- 27 ,57;:‘ St IS 2 _Zo s = L1 20
B R AR Y 35 1S | RAEREEEE [T
Zo v T gu3. ol 30 ; RRAN T
ELSECIE MW (220 } 20 2.5 ANEEANNRANAR RERENEE
T 158 . (o lo * RN RN
37 wlal j"n* rz70 is {.c,s‘ l P Ll =
S5 rtrrrioge 21is] o5 B ‘ | - TR
3wl (23a 25 (s 4L - T E
sl aibeda. 260 —z?:g)i ﬁé? 1 | E BRREE
36 1 Ll 'S O r B
- 37 Li,‘ \;/ ‘40‘ (0] R :L - HEEN -
N RN J oL T i _
e 'in;‘ A Jf S S B i - : t ! "‘;: -
- PLULEEEL ] : I BEEE A T !
N O o i e A A | T Pl
- ! L N t 1] B EERE % r—lr % ! ‘ | T 2
TOO I ARRARNE :
i [ LAY 5 ” ! B N
i NRERRRNNNNREEE .




Cor

e

b

ey

i A

Lo
i T

e o © 6 6 & o © o v e © 9 o

S g

@.D - -‘5 '::
_\
= ‘ e - SO R
o= CunI 1976 o,
= 3 IN 1 2
P w Jack Pwee
S e
TTUTTSITE T T OuNE July AUR T TUseRT T ~
S | . 1669+0 .. 15200 _. . 17700 19400 .. . &
19 3530.0 1930,0 1730.0 15800
) - - i - . - T - - - [
SOURCE DF__ . ss us F_ S
L _ MONTHS 3 1111300.0 . 370633.3 .78 &

"

-
i

i

‘

SITES
EQROR _

Toc o cunl

4 IN 1.

i

TOTAL

1976 o
£ o JAack Pive

SITE JUNE
1 4100,0
_ 1o 9600,0

~ SOURCE
MONTHS

" SITES

Cunt

INn Y

ERPOR

TOTAL

1976

Ca w JacePw
\

SITE JUNE
1 43410,0

A
lo 1660,0

1 4T0N650,0

3 1427650,0 __ 4756%3,3 R S I ‘
7 3008800.0 &
o
T T ) ) N ol
JuLy AUG SEPT o
580040 5230.9 5100.0
_7000.0 .. B5N0.0 49000 _ -
ss ws Fo o T -
3 3795000.0  126B233,3 a2 -
1 7605000,0 T6p5AA0.0 2,51 o
3 9105000,0  3035A08.0 o T T o .
) &
7 20515000.0
@
2 B
£
L
I
&

JuLy
3390,0 3
2110.0

SEPT
28R0.0
247040 . S




:
3
"2
E:
1A

3
4

€ Do watin

- L BE
ki i,

@ D

: CuNI 1976
b 53 IN 1 o - o
. Ce g dackPwoe
S o
SITE JUNE JULY aUG sEPT
1 63400 3330,0 3120,4 2880.0
@ lg 1660.0 211n.0 1R30.0 2470.0
'@  SOURCE oF 55 ws F
o Ry
B 7  MONTHS 3 282500,0 94766, 7 .21
= - —— SITES 1. 40046450,0. . _400644%50.0___ 9,09 -
S ZRROR 3 1322050,0 4455A3,3
- TOTAL .7 S609000,0 )
& o .
. CunNI 1576 ) _
6N 1 e o JRCRBIWE
@
: sITE JUNE JULY . __ AUG .. ... SEPT
& 1 797.0 53%.0 588,84 . 81240
e Y9 .. 433.0 e BTTe0 6330 e 9200 o .
. SOURCE OF Ss S £
@ MONTHS 3 119468,5 390228 1,68 ’
o T T T T osites T T z21718.0  2i7B.0 09 T T
T 7 ERROR T 3 T 7107340 53491.0
B, 1)) R ’ 7 7 1ezm19,5
@ .
@ Cunt | 1976 o T T T
TITOIN 1 T e T .
®@ . Fe_ w Jdarmnée _ o B
@ - SITE JUNE JuLy o auG SEPT
I, | e 85080 . e 33700 20) e 0 BT P00 e
g 88,0 7940 237.0 325,90
@ . R e U . ~ )
‘ .. soUrCE OF ss vs F
D . .
- MONTHS . 3..._._40612.0 J13%37.3 . W89 . _
© - . . SsITES 1 107186,5  157784,5 7.02
e e ERROR . .3 . 45829,5 15276,5
e TOTAL T . 193626,0 __ .

.

[

3
:
L
13
)



ST

ot

- ETS

e

3
1

™

o
@l'
o
®
®
e
e
o
e
@
o
)
e
@
®

SITES | 10718%,5

e ERROR | . . 3 45829,5

TOTAL _ 7 193626,0 _ _

SOURCE oF T ss T ows
MONTHS 3 ol »0

SITES 1 P .5

CUNI 1976 ) _
s o1 Me 1w Jace Pive o - )
_SITE  ____JUNE JuLy AUS SEPT o
1 1450.0 1450.0 1560.0 1500.0
.19 . 1390,0 1210.0 .. 11200 .. 1120.0
SOURCE ©oF s ¥S F
T T MONTHS 3 13000.0  4233.3 L, T/ I
SITES 1 168200.0  1AR%50,0 12,07 N
- " ERROR R 41800,0  72033.3
TOTAL® YT 223000.0 0 T T T T T
LT CUN 1976 T : T T - o - )
o IN i - L i _ ]
Zo v JAcg Pwve )
< T st T T auNe T T 0Ly AUG SEPT T Tt o e
1 o . 715.0 7603 67.56 65,7 - i
lg 94,1 69,.6 72.4 61,1
- SoURCE _ ____ _OF . S8 .. MS F.. IR,
. .. MONTHs 3 468,5 756,.2 2.26 _
e SITES . 19.8 . 79,8 .29
ERROR . _______ .3 __ ____207,1 69,0 e
o - TOTAL 7 695,5 ) -
_.. CUNI 1976 . oL _ _
10 1IN 1 Cv . Jackmve N ~ :
SITE .. JUNE JULY L AUG . SEPT . .
J 1 3¢9 4o} 4o7 4eD
19 . 3.9 3.9 RN 2.8 bel

A

o

o

iR



k.
2
k.

o
2

@,
o~
° -
e :
o
@‘.
.

TP TS oY

& & & 6 © 0o @ @

@

@

SITE JUNE Juy  Taue SEPT
1 4340,0 3390,0 . .. 3126,9 28800
lg 16500 2110.0 1830.0 247040
ERROR ) 1.3 TR o
TOTAL 7 1.9
CUNI 1976 )
P - . T
L Mmon dpex Pinve R ]
SITE JUNE JuLy AUG SEPT
1 47443 60649 31249 339.3
l9 148.7 132.0 176.4 160,131
SQURCE OF ss. . . MS F
MONTHS 3 10036,1 3344,7 1,31 .
. o _SITES 1 . 116934,5  116934.5' 45,87 o
- ERROR 3 7648.4 2%49.5
e TOTAL 7 134616,9
CUNT 1976 . . - -
13N 1 B oawm . JACK Tieé e
SITE JUNE JULY . . __AUG_ . .._ ... SEPT ;
1 23,2 21.2 21,3 21.2
19 23.5 ... . l6.8_ 15,1 1402 . _ I
"SOURCE oF ss MS F
T " MONTHS 3 60,0 13.3 2,49
SITES 1 37.4  37.6 7,00 T
T T T Tgrror T 30 16,0 5.3
o T votAL T T 1 T 93,4
o) e e I R .
Ccunt T 1976 o N ‘
N T e e e
S w Jace Pwe

CUNI

1976

1

Ca w_lackPive

9771 @




phAvi g

®© & & ¢ © 9 © © O 9o

4

& CUNI 1976 - R ’ ' ' o

T14 1N i T '
=S S w Jace Pwe o . . -
o siTE - uune Juuy  a
1 939,0 1140.0 . 1
lg 1135.0 1030.0
~ SOURCE oF ss us £

o~ ) MONTHS 3 _ _TOAT,0___ . 2549.0. _

= o . . S S
e= . SITES ) 1 73346,5 73146.,5 2.21 . (LN
=
e - . ERROR .. 3 $98610,5 33703.5 -
o TOTAL T 180602,0 _____ s -

L

D

L cuNt .
16w 1. Ps o ome Jdeecx Pwe o o o o

1976 N O S S

]

e - . o
e SITEL . NUNE L WULY.  AUG .. SEPT IO -

1 2.5 5.0 2.0 1.5 -

o _ g e - o5 . . g5 145 b

"~ SQURCE OF S5 MS F ' o
TOTTTTTTTT T T T hoNTHs T T T T T3 T 0.3 T a6 T T T 6T
SITES D T 5 .5 .07
ERROR 3 21.8 7.3 ' o

TroraL 77T T 32,5

- - "CUNI-—M_I'??(——' T
T i .
o Ve e Jrck Pive .

— D puuu T, S . - . . ot

[

Tsite T Toune oLy TAUG T sept
P | RN T - T 2.0 _ . 3,0 ..
lg 2,0 2,0 1

&b

SOURCE . __ _DF LSS MS. L F . e .

MONTHS

_ SITES (U £ S 151U

ERROR

e JOR R JE - - . e -

i)

L TOTAL 7 3.5 f: i




o MONTHS 3 2 a a2 A B o
S stTes 1 3a fa . 1.59

. CERROR 3zt e ‘

. TOTAL T35 ) o _ £

Ccunl . 1976 S o o &

amv 3. P o Red Pwe

© 0.0 O ® o o
(13

44y

SITE JUNE . JuLY _ . AUG. SEPT . o , , &
: 3 180Nn,0 1120.,0 1740.0 187060 .
4 4 iglo,o 1590,0 . lge0,0 2550,0 . o
@ 28 1630.0 1880.0 1810.6 190040 @
& e ——— s e ——— e e~ e — . P e i e i e U — - - . - ;V
SOURCE OF ss S F . o oo

MONTHS 3 473433,3 i57R711.1 . 2,53

an o~
- LS

_SITES 2 192200.0___ _ ©6100.0

1,5%

e}
¢

ERROR 6 3746866,7 62477.8

Fn e

© © © b o

TOTAL U § 1 1040500,0

i CUNI 1976 , o
4@ . . T
oA Nn_3 K v Red Pive o e

SITE JUNE ULy L L aug SEPT , : _
56000 5300.0 78 630040 . o
& : 4g00,.0 o 64600.0 8 7100.0

® O @
W

I S B . 0 . 7l00 S
N 28 5000,0 6000,0 63 5500,0
[
.. .. _SQURCE . OF ss Ms F .
: i MONTHS 3  6042500.0__ 207416647 ____ 5.6l I
feo. . . osmes 2 1551866.7  775833.3 2.16 L
4 o ERROR 6 2155000.0  350166,.7

& TOTAL ____ 1) 974916647 . . ______

R L e e e . . . . .. J e

. ©

& I d

{ @ - R - . e N e e ———— e e e S S ’ :;
A ‘:__“,CUNI“ﬁ.‘19T6 S I . [ i
5@ smwa3  Ca mw Kep Pine

el

& 4 . 3mon.o 3060,0 2260,0 194040
. 5 0




o GUNT AT — i [ _ .
@ . siIN 3 Ca _w Rep Pioe 0!

’
BTG o o T

SITE JUNE . JULY AUG_ . _. SEPTY
3 2370.0 3750,0 2440
4 L 3890.0 3040.0 ... 2240
28 4120,0 3040,0 3380

2 - S

SOURCE OF S5 MS F

e e e .. MONTHS - 3 2413691.T  BD4S63.9 .. 2,07

= , e ... .. SITES i 2. 838050,0 675725.0 . _ 1.08 L :

- - — — e e e+ e e e e e =

@ . _ _ ToTAL

= ERROR . .6 _ 2334883,3__ 389747.2

. _ 11 5586625.¢ - . R

2@ T o &
- CUNT 1976 , T - <
3 6 IN 3 A w Reo Puoe o -
P @ N e
' sITe duNE . JuLy . aug . SEPT . o
- 3 23440 26200 20 303-0

2.0 ;
K . 474a0 283.0 Lo 2l1,.0 . 299.0 ) . -~k
28 24140 201.0 215.0 163.90 W

__ S0URCE __OF 58 . MS F L o . B

MONTHS 3 17595,7 5865,6 1.26 -

~ . _SITES 2 25277,2 _____12A3B,6 2,66

® ®» © ©
A

ERROR .6 28456,8  4742.8 . . i

TOTAL I S T 71330.7

&

59

CUNI _ 1976

TIN 3 Fé& e BEd PINE -

SITe - JUNE L L JULy

e 9 @ 9O 9 @
{7

R Ly g : -

E 16640 17240 1200 19860 ’ S
3 T 571.0 211,00 el.0.______ . 217.0 _ S :
; 28 191.0 82.0 23,0 91.0 - 7
SOURCE OF ss MS F L
g e UMONTHS 3 TOT9E,0 . 3359B.T 205 o T

SITES 2 52248,7 567p4,3 2.27

- ERROR 6 69130,0 iis71.7
\

e

TATAL 11 YOPNILLT B ‘




e [ e S S e N8 e Pl e e
4 @ . SITES 2 52248,7 56774,3 2,27 N A _ o
i ZRROR . & _  69130.0 1i521.7 _
i@ ; -
e JTOTAL MY V921T60T . -
G @ . e - B _ & -
& I ] -
5 9 b
o SNl 1976 . . L. S, e e S
16 swa3. Mew Ree Pwe . S L _
4w '
P o e = €
1 oo SITE L GUNT L VULy__ AUG SEPT — U
= 3 119949 120n-0 1150.0 109040
S= .. 4 L. 1400.0 161000 - . 118000 oo 10680-0 Lol Lo L : : . W
E 28 1450,0 1270.0 1256,0 12560,0 ;
e S ’ )
= e SQURCE .. OF_ . . .SS____ ... MS . F ... . U .
L8 .. woNTs .3 70091,7 . 33263.9 . 2,25 . . . . . ) o
k- o E } SITES 2 60616,7 30738,3 2.92 -
b : o
: o ERROR 6 62183.3 __ Y083.9 e :
' TOTAL . 11 192891.7 , G
- ;
© . CUNI . 1976 , e . R
9 3. Pmow Red TivE
.

SI1TE R JUNE JULY ... AUg SEPT G

3 43.8 6Q,.0 43.9 3666

.. & ) 65.0 . 6.4 . 46.8 3548
28 57,5 46,5 43,3 b8 b

. . ._.._ . .SOURCE ... DF . SS. .. _ ... MS . . Foo e o =
ol ... MONTHS 3 . 476,4 . . 158.8 3,96 . . :
SITES 2 ... _.16B.4.

CBG 2 2 M0 e e .

L el . ERROR . . .6 _ . .240.8 . _.._ 40,1

e o o TOTAL ...l . BB5.6 . .

2 ®© © © 6 © 9 9 © e

; CUNT 1976 3 . .
3 -1 3 Cu_iw_Reo Pinve S
. :

i

F) , -




R R

SRR

kit

O 6 © © o

i

T ke

:

Bty SRS Kbl

et A

ENVANE AL &

<

AR e WA T et

4

® e © © © © © © o O 6 o o © o © O o

b

e

®
449

o

1

[

BT

i

- SITE

Juby. o AG -

2T

. 5EPT e e s e

1
1 _.3.0.
1 2.9

MONTHS .3 2.0 .7 .76
L . SITES . 2 o2 . el 1,24 R o
o ERROR 6 ___Sed.____ . % o - }
TOTAL 1 9.4 o R
___CUNI 1976 - — I, I,
121w 3 Me w Ren Poe o
- ¢
o SITE . .. JUNE .. JULY AUG SEPT . e
3 343,2 451.1 331,58 240.8
4 S BOT.l L. 448e5 . . . 300,86 oo 2T4e0 .. - .
28 177 .4 144,9 153,1 128.0
e SOURCE . ____OF . __ _SS ™S .F R e .
e MONTHS 3 _ 3T167.2____ 3723R9.1 3,18 . _
o o SITES 2 q24512,7 62756, 3 16,00 ¥F
' ERROR 6 23348,2 3891, 4 i . e o .
e e TOTAL Y)Y . 185028,1 __ .
_CUNI 1976 o I ;
13 In 3 B v Rep Pe . .
S1Te JUNE JUuLy AUG SEPT -
3 16.1 4.5 15.1 1443
4 15.9 16.1 .. ... 7J3.5 140
28 17,8 17.7 7.3 15.2
: SOURCE _DF sS Ms F
, _ MONTHS 3 . T.6 2.5 3.8¢4 :
,s‘é »
e SITES - § 0 - P A - - 1. S
- ; £RROR 6 6.0 7 N
L TOTAL _n 23.0
EUNT 1976 N

o)

- A

B

e+

O i




%

s
-
kb

Ay

i e s £ s g

D 2 @ 0 @ O

mNTAS >

__SITES 2.

ERROR .86 . 6&,0 - 7
_ TOVAL WY 23,0 ... R ,
CUNI _ .. 1976 . I B
14 IN 3 e .. -
S iv Rep Pine - ]
SITE JUNE JULy ... .. Aue sEpT
3 R55, 0 8100 R0AR.0 8170
Nz S N - 11 2c 1 + I * 1- 14 N 8463?._._ — 317~0_._, —— P -
e 28 82440 970.0 872.0 843.0
e — — -
. ... SOURCE ... DF . (- I——— MS .. F
MONTHS 3 14290.9_ . 4763.6 . 2e NS B}
SITES o2 6060,.5 38720.3 1,39 .
B ERROR 6 13050.8 217561
TOTAL 11 333B2.,3_ . o o o
____CuNI_ _ 1976 e
16w 3 PR ow Rep P o
o SITE . JUNE_ o JULY. AUG_ SEPT
- 3 2.0 9.0 2.5 2.0
4 .. ... 2.5 2.5 . 5 - . 1.0 .
28 . 2.5 .5 i,0 1,0
SOURCE. . OF. _SS _ S O F e -
o MONTHS 3. 14,3 _ 4,8 1,08
; _ . SITES - 16,1 _ __ . 8.1 .. 1,83
B _ERROR 6 26,4 O S S
B} B TOTAL .. . . 11 56,8
~_ .. CUNI_. __1976.._ ... . .. .. R - .
17n 3. Mo Ked Pine B ) )
e oo JSITE e JUNE SULY o AUS . SEPT
3 1.5 15 2.5 245
4 . 3.0 3.0 4,5 45
28 1.5 1.5 2.0 2.0

)




&

Ju

NE . JULY

1250,.0
.2335,0

890, 0
109040

3 e e R — e e .

4 @ SITe JUNE JuLy AU SEPT

’@ 3 1.5 1.5 2.5 205

B 4 3.0 3.0 6,5 405 N
1@ 28 1.5 1.5 2.4 2.0 <
B e e S . O

3 @ SOURCE oF 55 MS F <
i * %

A o MONTHS 3 3.0 1.9 12.00 -~

T STTES 2 9.5 4.8 57.00 A%

§ EOROR 6 .5 .1

g :

- x> TOTAL 11 13.0

O~ oo
G o - - - - - —
4 = . - e R o ] &
Y cunl 1976 )
; € .
c3in e P Renack Sepwce B L e
. B o o A 'N

: 6 ?33n.0 1320 e
3 - 12 2250.0 1730.0 1830 1630.0 _
10 14 2155540 1048.0  _ 1079 128040 £
& T SQURCE  DF ss ws F "
2 o o MONTHS 3 814650,0  271350.0 5.52' A e e s s e e .
LT T T s1tEs T T 30 1092550,0 0 364276.7 7,61 *F
_ - " grrOR 9 £62600,0 %9777.8 o
4 - TOTAL 15 2349300.0 T e
% R \
i @
I TTeunt T 191 o T T T R
; 4 IN 4 -
! K v Behck SPRUCE o
1@ - o
E LT s1te T T T ok TouLY abs . sEPT. T T T . -
<9 5 3700.8 $300.0 64058 600040 . &
B 6 7100,0 5500,0 7400,0 5800,0
" a _. 1z - €500.0 T700.0 7400, 67000 . .
& 14 5500.0 8200.,0 52000 710040
@& - . SOURCE ___OF ss MS F -
o - - MONTHS 3 3316875,0 1175A25,0 1,26 N
. SITES 3 6T96875,0 __2265A25.0 ____ 2.55 . ___ .. o o
T @ _ EPROR ... 9 8000625.0  BRA958,3 oo
3 - B . TOTAL .15 18114375.0 . . ..



A

i

A s e |3

o frod it

4

5%,

. SITES .3 6T90H7S5,0 _ 2265425.0 . _._.__. 2,53 _ . _
@ ERROR . _ 9 B007625.0 . -88R058,3
- - TOTAL . ... .15 .18114375.0 ,
@
o i . R
o CUNI . 1976 .. _. . ... ... B}
5 IN & S . . . I . L
o Ca v Brpex Spruce B
JUNE JuLy AUG . sEPT )
654040 518n.0 3460.0 38900
_86)0.0 _.____ .6110.0 39¢0.0 46300 S B
ot 921n,0 64670,0 6180 0 7310,0
@, . .. 1s . 64%9n.p 4220-0 . __.. 5524.8 . ... 47800 ;
& - 7 " snuRcE oF ss M £
N - e e e e e Y . [, —
° MONTHS 3 20837750.0 69i5°16.7 10,11
T T SITES T3 16372900.0 479596647 6,98 ¢
:. ERROR 9  6180950,.0 6R67TT72.2
: ToTAL” 15 41391600.0 T T T T e e e e e e
@ L
[ T o B
CUNTY 1976 T i T
© o o o . o :
. 6 IN &
o e mw Bracr Seewce .
.
S SITE T une T JuLy AUG sEPT - T
© s . ... 280 14960 .. . 964f - - 11760 -
6 35440 125.0 85,0 217.0
R v 137.0 Ble0. - .~ oo SAG — - 12149 -
ed 14 49240 8540 2070 24740
e - e ... SOURCE oF . 55 ... MS F .
- .
o e e —e _.MONTHS 3 . 114322.7 3I81NT.6 8.10 ¥
. SITES 3 52523.2 Y7807eT .. 3,72 _ N I
@ - _ ~ . _ER]OR _ _ 9 . 42345,6 47551 !
- . a TOTAL 15 269191.4
&
2
® s CUNT 1976 ) o o
_Tmn s Fe v Btaue SpPruce e
@
@

€

JUNE

5 423,0
6 .. 1C6T.0
12 478.0
14 7640

JULY
230.0
286.0 .

95.0
1120

SEPT
17440

241.0

34ne0

48360 ...

£

)

5

"

o

£

#7

€

[}

€

€0

-
.




"

AT VE et oL B A i

L nrihan

"

T e
o, e

e e

e o & © © & 0 ®© o ©

Tan s Fe__w__Brace  Speuece

S -
SITE ... JUNE JULY ... AUA SEPT
o 5 423,0 230.0 142.5 174.0
e S X0BTN0 . 28A.0 - 2V5,0 o AB3GO
X 12 478,0 95,0 108,10 24Y .0
16 796.0 . 11200 - - 3%9.a 3400
© . " SOURCE b3 ss Mg F
. . e
o MONTHS 3 669048,7 2723376.2 12,06
, . s e
SITES 3 220661,2 73753, 7 3,97
= B} B
o ERROR 9 166390 ,6 TR4A7,8
s TToTAL 157 TinS5500.4 T o o T
=T
=3 - T -
o e . e
T eunr 1978 T o B T T
- B IN &
S Mg w Ruack SPeuce
SITE June T ULy AUG_ _ TSEPT ) T T
S . . 1397.0 136400 12/«..9 - 1220.C N ~ N
6 1647,90 110,00 10gn 0 1160,0
- 12 . 1160.0 1010490 . 11484,0 ~v 1049040
@ 14 14400 1250.0 13600 1340.0
o o SOURCE _OF ss MS Fo . U
U MONTHS 3 111525,0 97775.0 . 2,89
O -+
- I SITES 3 _.19707s.0__ [ P A - T & S
S _ERROR _ 9 . 115775,0 12863, 9
3 TOTAL _ .15 424375,0
JCuwI. 19T . ol .
o 4 2Zwn v Berce SppucE

'
i

il

JUNE
84,3
... T84
87.2

ghe7. .

SOURCFE

MONTHS
. SITES
£RROR

TOTAL

JuLy L L

65.2

S54.7
5.6 .

SS

76,6
561.5 -

2776.0

"2138,0

.. AUG e SEPT
52.9 LS T

.M e2 88,8 ____._ .. 546 — N

SR.3 49.8

I 7. " o 52.7

MS F
T 1,62

772,70
5.5 .41

Caz.4

o
o

3

S




ok e it

SRR

e G A

TN

i

10 IN 6

Cu v BLatk sPruCe

e SAURCE DF 55 s .
@‘ T T T T T  entes T T T T 3T 213800 7izaT 0 11.62

: - o  SITEs - 76.6 25,5 .61
© h ) EAROR TTT g T 581.5 " a2ub -

i “ToTAL 15 2775.0 i T
@ - -
CUNI 1976 ) N R TR ——

.

,;\{.—*—."_-m_m_,;...._ e L

= T stTe Touuns 0 uuLy auG seey T T
@cr'» -5 weo . 28 - 202 2.3 2e6
3 668 3.0 3.2 36T
- T R 4.3 3,°2 - - 3.7 4,1
14 4.3 3.7 2.8 2.6
@ o ) SOURCE OF ss . MS F
o - . MONTHS 3 5.9 2.3 3,65
_ SITES 3 8.7 2.2 3,55 - -
@  ERROR 5 5.7 .6
o - TOTAL 15 19.4
.
O
o ’ CuNI 1976 . o S B
12 v s M Brack Seruce . e
@ . . T e .
N __.SITE . . JUNE JULY . AUG SEPT
5 791.1 63643 577.8 6173
e 6 _915,5 . BT9.6 636,55 ___ . TNEe3 e

12 687.7
. 14 479,7

&

|
|
,
;

" s0URCE

5007
S AAS A

oF 55

MONTHS

us

59104
500.3

3 e2272.9

58757.6

®

B SITES 3 146646,1 4B274,7 12.26%#
@ 0 7 ERROR 9  35395,7  3932.9 T )

: TOTAL 15 242312,7 7T T e
e . _
e o _ I et . e I

- Cunt 1976 o e
@ - L e R

13 v 4
B v RBemck SPruce B .

i)
e LT i T e gy T T s s e s e -

Alle

seer

;O

&

ark

o
Ry

Rt

e

e e




trietbate s g A e,

& © © o o O © @

o e st b i
R

i b, sostre s 2

IR ' T
! B ym  Reml SPruce ) ] L :
T Ustite T Uune JULY AUG seer o
5 24.8 195 2746 205
[ 85,2 1.4 24,5 26+9
12 . 21,4 19,8 . IR,5 18,0
15 26.9 21,6 2161 205
SOURCE DF SS M3 F
. ¥
oI MONTHS 3 109,1 3604 4,75
o Ak
o= ... _SITES 3. . 299.8. . 99.9.._. 13,05 T ____ .. _ . _
= . ERROR 9 . 6B . TT . A
T
S o ToTAL - 15 47T.8 .
@
e T R o o
CLCGUND 1976 o L e I
1w s S g Beaek SPRyce
: SITE JUNE JuLY AUS SEPT
N 5 790,0 g&N.0 838.0 82400
6 928.0__ _ 860%.0 CESI ' 83700 e L
12 A97.0 790.0 729.0 830.0
oo _Ye .. 837,00 . S40,0 . __ 7830 843,0 S .
SOURCE oF SS MS F
) - T MONTHS T3 2049,7 37716.6 1.1 T oo
T T Ts11Es - 3 7675,7 2558,6 .98
" ERROR ’ 9 23615,1  2423,9
i TOTAL 15 40340,4 - - T e e

N

'

!

i

Tocuny T 1976

CUNI 1976
i6 N &

T site £
5 8

6 4
12 3
14 5

1
i
i
|
{
'

-.... ... SOURCE
¥ONTHS

- i SITES .

i Pbow BLAck SPrees .

#53

ERROR

TOTAL

Ea
£

P
S

B

€

e

&

P

£

3

T Ty e

B R



: - e e oL .

.. .. ... . _SOURCE_ _.__OF _ SS ... MS._.. . F S

MONTHS .. 3. ... .15, __ .. 5.2 .. 47 A

SITES 3 175 5.8

o TOTAL 15 132.00 A e L -

€

]
@

" e ERROR 9 99,0 . i1.0 - e C
)

)

CuNlI = 1976 .
1T e Mu_iv. Bate_seruce

Pasd dhagse ot
i

©
4497&3
€n

1
{
i
i
¥
'

L SITE .. Juwm . .AUG ... .  SEPT - . S :

©
£ ¥
@ S 1.5 15 2.5 15 2
i — & . D - B | SO (- SO - L
Il 12 1.5 1.0 1.0 1.0 L
3 @ . . 14 . 2.5 1.0 . ... 2,6 1.5 2
38 -  SOURCE COF ss ms F o
E B ’ MonTHS T T T T3 T T T Y Te,ro T T T I e e ’ :
1@ - . _ o o
. - SITES 3 1.1 o b 2.70
o5 e e e e e e . 1
3 ERROR 9 1.3 .1 @

- ToTAL 15 3.5

® ©

O

CUNI 1976
i G e
WP o preer Rimed

Usite JUNE JuLy rUG SEPT

7 . 265040 181040 .~ . Y4 1780+0 : : &
8 . 3010, 0 1940,9 250 2570,
3

S 2 ... . 3230.0 .. 2060.0 ... .22 1350.0 e

o ® o
H
{
|
]

[t i Fe T Yo 1]
'

2 @ 26 3120,0 2440.0 2575, 2500.0 @

E: = 31 251060 . . 17Bp.0_._______ 2170a 20300 - e - .
E - 34 349049 232000 2639, 241090 o~
e - . _ . . . o )

o . ...... .SOURCE ... DOF 55 . MS F o } } ~
I ¥ &

MONTHS  _ 3 3195045,8___ 1065315.3_ 28,23

SITES ... 5 _1809720,8 _ 361944.2 9,59

L

s

ERROR .15 $65929,2 . 37728,6

TOTAL 23___5570695,8

gt i

i <

£ s

_CUNI___1976 . L
6 I 5 K o Ploe Rired o L , o . o

EE, 3%

2 & © © 6
|




@ .

b CUNI 1976 — S e
e 5. K o PheeR Bred i e &
SITE JUNE JULY AUA . sepT . ]
s P 7 # # 8600,0 8520060 -
4 @ 8 o ) N N » L 9300.0 . . . Ses GREER SHeET o
. 9 % S » B 980n.0
e ﬁ‘-ﬁ- . . 24 I . ~ - R % . s , -
3 8o 31 s 65¢0,0 5444, 71000
i e~ 34 a4 o . . 8300 ___ _ _
¥ ;D
Pe= . _ L o O
4 = SOURCE OF ss us F
Q T MONTHS 3 4 266409 815747042 20,51 © " 5
i - c—— e e R B .
. e SITES 5 =# ,133E+09 26T7373R4,2 6,73 .
= S I ) R b
= B ERROR 15 59623562,5  3974904,.2
= . o ToTAL T 23 & 43TE+09 .
VI e . . L _ o

@ . " cunt et - ) &
: s IN s T T T s ) )

& -  Ca w Pepeér Riged o
le SITE JUNE JuLy AUS sepT . o
T s 2535.5 e SEE b6Rcewn SHe&l
E L] @ * o "

i @ B .9 B @ o - 5 5
3 24 ® o & #

o A
W
t

e @ © © e o & © O

TOTAL

e, . 23

89.0
87.0

S5.0

1630
153.0
A4 0
197490

84,0 B 8
&1.0

10,0 T T
: i

ng
. . 83
82.9 aa
10
75

DD D OO

34 863n.0 5550+ 0 6540 .0 559900 &
5 o SOURCE OF SS .. uS . F o
- ) MONTHS 3 10B99645,8  3633215,3 .80 _
+ !

E: o sITEs 5w (149E+09 _29826534.,2 _____ 6,54 " . _
: e _ ERROR.. ....._ ..15 6B381479,2 4558765,3 . L I &

o

. - o
i e e e e s - e - U U - . - - - - Yt
i CUNI. . 1976 . : -~
o - \w
i _ew_ s Ac_mw_ Paper QircH o - B
4 SITE JUNE LJULY _ AUG . SEPT
S 7 109.0 103,90 34 291.0

i .. B . T4&L0 69.0 IO 112e 0




.‘:-' @ : o -
b
k SITE . JUNE JULY .. AUR . SEPT -
i @ 7 109,0 193.0 376.0 201.0
r B TeN0 69.0 _R3.0 31200
3 9 89.0 8740 .89.0 6350 -
39 oL . 8R40 . 846.0 . lle.n. . . }553‘0 S
; 31 55,0 63,0 75,0 84,0
I — - 4540 T 10560 oo oo 135.0 - 197.0 - —— - -~
10 e
SOURCE " oF Tss s CF -
’ 32700,5  71732.5 666 7 F ’ )
2 e 1233. N
B MONTHS 3 0o 117233, )
q 62 7 7 SITES 5 43092,7 8478,5 5,10 %
1= ERROR 15 25370,8  i491.4 B i -
2 Qo= e L _ N B L]
B TOTAL 23 1021664,0
R | T } ) &
ERE) ) - o o o
. _ CuNT 1976
A @ 71N s RN ST N &
L Fe v Preere RQipeR e
3 SITE June JULY AUG SEPT
: - 7 212.9 234.0 . _ 418.7 35740 ~
& 8 216.0 174.0 278,90 299.0 &
9 22440 __ 14040 ip@.b .o ao 30360 _ .. ___ - ;
2 ) 24 N 275.0 168.0 200,0 416.0 .
19 - . o e e 15660 - 11640 141.0 19600
E : 34 1.0 186.0 247 .0 373.0
9 &
7 - SOURCE . ______DF.. SS___ . MS o F e
’ - 5- ¥ :
3@ — ceimoe . MONTHS 3 82154,5 273R4.8 10,13 * o
s
E ) STTES ] 60772,2 127154.4 4,50 i
3@ @
g . __ERROR _____ 15 . 40558,3 __ _ 27A3.9. . ... S _
eI _ ToTAL 23 . 183485.0 3
K S - - -
1e
A : - o ~
B Q@ . cunr. 1976 e : i e
i~ .sm s  Ma& mw Preee RBipcH R
o @ o
4 @ . site . JURE JuLY AUG sEPT @
5 - 7 4200.0 352n,0 920.0 3540,0
- : 8 .. 3820.0 3580.0 ... 3540,0 ..... 3320.0.
; @ . 9 5230,0 4500.0 47240 4820,0 &
3 - e 3430.0 . 31400 . 33%0,8 .. 3330.0 . P
; 3670.0 3430,0 3830,0 3170,0 -
© e ... 2543.0 - 150040 C __ Ygan.n. oo 1ARO.O0 L ... _ i3

e e e

5

SOURCE ~OF ss s F S ' ‘ ' @

T MONTHS T3

1,62

T 1s86226,1

R Ve

LA : - . i

STTES ’ S 18888090,2 377747R.0 9,72

SRR 1

fo A mantsian



] 2 3670.,0 3437,V 3830, 0 3170,¢
@ . . 34 . _. .. 2843.0 ._.._.1500.0 ___ .. lgaf.d _ .. . 1l4g0.0 o . , s

@ S " SouRce CoF ss ws F S o ) @

i MONTHS 3 1886226,1  628742,0 1,52

©
)
o

: ST T T s1tes S 18A88090,2 377747R.0 - 9,72

ERROR 15  5828100,6  3a8840.0 ' T o o m o &

TOTAL 23 26602617.0 A ’ -
S R R . -
A TTTeunT - 1978 ) o i o .
1% ° N 5 [ — e e e e - N e et e e 2 eaen e ) kg
: . Zm w Parer Rieed

|

SITE JUNF JULY _AUG SEPT
7 . 215.7 . 15a,2 e . ABRLD . 12404 . I I - - L . o
8 244.5 18448 1r4.5 1742 ;
o9 . .. . 222.4 168,7 _ _ . 143,90 . 12z.1 S '
24 ?87.6 252.4 . 2rmLA 237.8 o
3) 185,6 . 94,1 A0, 2 . AD.S : e
34 191.4 152.4 154 .4 113.5

Q @

i R

T

A

oy bR

2 © ®© ¢ © o o © © o © © © O
s
z

. SOURCE . . OF SS ... MS F

i
€

MONTHS 26005,1 . RRAB.G 16,94

P

SITES s 43969,5 __ R793.9 17,19

e ERROR . 1s T674,6 571.6 . . L :

TCTAL

23 T7649,2

; Y
B - _ - - - - R

i

cunl 1976

5 Cu v Papée Biged

]

" e _SITe . YUNE JOLY o AUG ___ _ ___.SEPT e - _—

I 7 7.8 4y 4.0 3sbh -
i 8 , . 8e4 4ob 5.6 s« iy
g@ 9 8.0 5.3 4,4 3.4

b _ .. 2a& B 8,9 5.7 — 6.3 3.7

- 3 7.3, 7.3 3.5 3.7 2
B . 36 . . G4 5.5 4,7 B

E - SNURCE oF ss wsF . |
'»’: e e . P, R . * N _ -

MONTHS 3 71.2 3.7 38,39 T o : o

- SITES - S - D 2 U TS S T

R - R e e N R 2 ¥
ERROR 15 9,3 .5 ;g,:
T voraL 0T ez 8440 ’ ol

)
)




TOTAL 23 84,0 i
”CUNIvAle767 h T T ) i i i i
i2 IN '5. R T oo TTTrrrTrmrrme o oo T
My o ow Paeer Bec® R

ITE ) JUNE JULY  aus © sEet
T 812.0. __._____ 50R.2 640.2 595.2 '
8 399.7 367.7 305.¢6 50160

9 __.. . 889,6 751,8 e . TT7H,© 897,0 S A . )

26 T72.7 694 .4 763.7 858,3 .
..3v . . &Rml,.¢0 . 47N 6 . 5=1.5 472.2
34 102.5 732.1 1120,4 1183.9

)

el _.SNURCE . DF.. SS ... MS. F S
e _MONTHS .3 202698,5 _ 67%66.2 . . 1,67

E ) SITES 5 607005,9 _ i214A1.2 3,00

F ) ERROR , 15 606T41,7 LGan9.6 _ , 3
: s 1pTAL ' 23 1416446,1 ) . ) R
5 ‘ o
Te . _ _ 3

F L cuNl 976 R . e _ e o
a3 s B o Prpse QiRcH ’ e -

e,
o

e SITE L YUNE o LLY o AUG. .. ... . SEPT ... .

7 32.6 3763 39.8 4700

e 8 31 3%eTe o 3B . 4508

9 36,1 45,0 23,9 4665

el ... 2% . __._. . .. . 35,6 . 43,2 . .~ . 45,3 o 48,9 o . . L)
31 29.9 35,9 27.9 36064
a3 33.8 . .. 61.9 . . 6A.A . 686l

© @

L
i
A

a3 N SOURCE T oF ss T ws ¢ 00 7 B 7 .
RN L - * t

MONTHS 03 765,0 55,0 8,92

55,1 8,93

)
l
)
u
Ll
n
~
o
-
Lo 2}

SITES

ERROR 7T 15 T 428,77 T 28.6

O

ToTAL 23 2469.3

_.7 r-d
Lo e . R I o .
5 e . L I . R _ .
CunT 1976
e s - _ o e -
o S_m_ Pager BircH e
SITE JUNE JuLy O ape SEPT

¥ 147300 1lhn.n 11540 hen. B




@
|
t
.
1
|
|
,
i
;

cunt 1976

4 IN 5

S wo Preer Bech A

b et e

@ &

. SIYE June JULY AUG sept
: .7 S 1437.0 1160.0 . 113 1050.0 : S .
8 1530.0 142n,0 104040 L9
9 1657.0 136n,0 . 127 973.0 e e e . .
24 11400 151¢0.0 132 9P6 .0 - -
31 .. 12en,0 13¢n,0 . ... 1270,0 L o L o . e
34 1355,0 1490,0 12a 960,0

Py . SQURCE DR _..SS M o ... F S _

@=~ . __MONTHS _ ___ 3 465226.2 . 1557544 . . T IT o o ‘ D

(=131}

i
e
w
")
v
c s s e 5 @

>

i
—
o
o
22D D

D02

A e T 5

4

__SITES _ .. __. S5 . 47109.3 . 9421.9 . A7 R e . :

o e

ERROR _____ __ 157 £99446,3 19943,.1

ToTAL. . 23 811761,8 S o Qo

OARW e e
© © ©
¢

. CUNI 1976 ___. . I o e . . U s
168 s P oo Parer RieeH

: _USITE . _ _JUNF JULY . Aus _. __ SEPT L L e
- 7 1.5 4e5 2.0 2:0
o I . 2.0 2.0 - _ 3.0 3.0 _ R
. 9 1,0 1.5 2,0 2.5 2o
' R _ 24 _ I IS - SR - S (- S T ¢ S I . ‘
31 1.5 1,0 7.5 765
e 3& o 1.B 2.5 2.h . 4e0 e _ <

© SOURCE . OF ss MS ‘ F - W ' ' €

vONTHS 3 w1 1.6 2,29

itk Lt

®© © © e ® e 9 © o 0 o e @

T STTES s 3,5 a1 17

g ) T ERROR S LS Y R 6 ) ) T o & :
b T TTvotaL 23 Tas,e T S

-~ o
:f . - U e Oy .- RN J— g

Y

Cunt 1975
it s L . e . B , _
T w PAReR BiRcH R .

UL

3 3 (- V1Y

0
W D~ M
5 s s o u

D D3 W ou
s 2 s o @

J D A DD

S o o
s .
AN W NN
oo oo
&
e

W
S
N

\4,‘
!

L

SQURCE .. DF SS

=
“
-




N . e
- PR . S O S F da g e —

P ) -
i@ . USITES 5. 10,5 2. 8,74 R o
g s -
4 R :
1 oo o ERROR 15 3,6 B -
= TOTAL 23 18,3 i . — ‘ .
a4 = .
S‘”» @;}- . I _ _ G
RN - - - o - ; o
3 ___Cung 1976 ) L B _ e ) . :
S @ . 3mv e P ow Basim FR I ) ) o
lei- o e ol
X o SITE____JuNE ULy ayG. __SEPT ) o )
10 21100 152049 1976.6 176000 ' ) !
18 ip . 23s0.0 2100.¢0 mhz?;a,n C 2100.0 A _ . oo
k - 25 293n.0 Z420,0 ?230,0 2360.0
; e - SoURCE .. DF .. __S§ CMS___ . F e :
3 . EN . 7
5@ - __ UMONTHS 3 393291.7 . 131fer.2 . 6,02 . .. . e
. T SITES . __ .2  RTI216,7 . 435478,3 20,02 7 - o
i@ . o !
E o ERROR 6 130583,3 _ 21763,9 . e !
@ TOTAL _ 11 .. 1395091,7 _ . . Qo
e T o ) i @
@ - . CUNT 976 L o
- e IN 6 - K oan BRLSAm FR
] @
e . sITE JUBE JULy . . AUG . .  SEPT L €.
10 770040 970040 ® 94000
B L 8369.0 ... 206,0 _ ..  BsAR.A .. . Blos.o .. .. . SEE GREEN SHEST o
] 25 @« . & @ 29000 e
@ . .. . ___SOURCE . ___ OF .85 . MS F <.
e MONTHS 3  2296666,7 . 765%55.6 1,39 . - ° , ~
@ .. o * - mr K
- ___SITES ______ 2 _ 7081666,7__ 3547R33.3 I L
@ - . ERROR _ ... . 6 2298333,3 549722,2 o
... TOTAL 11 12676666.7 . . ‘
£ PN o |

CunT 1976




T

B A

SO el T e

@

 ERROR

TOTAL .

& 3298333,3

11 12676666,7

Cuni 1976

S IN &

@

D

hayryl

JUNE

SOURCE

MONTHS

Ca v BALsEMm Fir

DF SS . ..

_.3..16101158,3

SITES
ERROR

TOTAL

2 4624316,7
6 10425416,7

11 3115089)1,7

- CUNI 1976

549722,2

AUG_ ..o
TT20.0

9495.9

MSA

5367752, 8_ .
237275803 _ __

1737569.4

SEeT
T7730-0
& e e s

8490.0

F
3,09

1.33

© © © O @ O ©
1

@

__. SITe

® & 9@ © e

. TOTAL .

JUNE
S67.0
463,90
462 ,0

MONTHS

SITES

6N 6 Au e BALSAM Fig

ERROR

.1

3 . 40193,0 ...

2 . 3811,z _ ..

[

SMS

. 13797.7
1905,6 . .
5047,6

SEPT . ..
3760
52040
378.0

6 35605,5

79689,7

e @

Cunr. . 1976

@ ©
1

@

JUMNE
g82.0
35640
392.0

SOURCE

KONTHS

Fe 1 Rawsem Fir

OF

3 129918,9

MS

413I056,3

SEPT
199.0
4610
260,0

 Zre oResn SHeeT

&2

]

ﬁ

3

g

Py

¥

-~
L

o

b=



i, sisbs

"

@

RN ST

NPT SR WRRRYIN

® O o

FEaret

LI NS

gt o

s

e € @2 o o

© ©

© ©

)

©

)

@ @

SITE JUME

19 58240
ls 356.0
25 392,90

SOURCE e

JULY

203,0

151.0 . .
153,0

OF 5% .

Ava

1a5.0
238.0
2350

SERPT
199.0
46160
260,.0

cunl
10 IN A

1976

Cuw  me TRALEAM

Fir

- MONTHS 3 129918,.9 52306,3 3,8% -
SITES 2 ... 37T97.2.. jeoB8,6. ... .. I B - e
. o EPROR . 6  6679(,8 1i731.5
TOTAL 11 . 200506,9 :
. CUNT. . 1976 _ . . . - .
emese_ . Mg . Basem T ) ]
SITE JUNE JULY auG . . . SEPT .
in 1370,0 1340,0 1300,0 1350,0
X 1320,0 0 ¥340,0 1400 0 1600,0 R e :
2s . 1322.0 1380,9 1250,90 1300,0
- SOURCE DF ss . vs F
e _MONTRS 3 . 12566.7___ . 47RR,9 .53 [ :
A L SITES _ 2 . 22065,7 _ _ J1r33.3 . 1.39
e e ... _ERROR . __ 6  47533,3 7922.2
- TOTAL n 82166,7T - e _ e
L ___CTunt 1976 _ P e - . R . I
e IN 6 Re o BatsAam RBR . ) o
SITE_ JUNE L JULY. AUG .. . SEPT.. [ .
10 72.2 53.8 59.1 573
~ .18 L 55.1 49,8 . _.  aN,2 44,3
25 94,1 86.4 72.09 T4a7
- SOURCE ..___ -~ DF____ _._5§ . MS F o S e
B - #ONTHS 3 422,2 T40.7. 3,68
,.“b.*-
L SITES _2____ 1B76,% _ 038,55 24,57 _  _ _ ____ e »
ERROR 6 229.) . 3R.2___ . L e B
... TOTAL . .. 11 .. 252B.2 ... _. R o S

Chp s e vee




o

N &“,ﬂg&u»ﬁxﬂ-wé’m Nl il

D

o © O

TOTAL ... 11 2528.2 ..

CUNT 1976

1,12 N6 Mo Bacsem  EF£.

cunl 1976 S - I -
10 IN & Cv w VBAaLsSAM e
SITE JUNE JULY . CAUG - - SEPT
10 bob 4.3 L% 5.0
~\2 lg 4,3 4.3 . . 4.4 3.0
p) 25 4ob 3.7 3.1 400
:_)) EONS— - — — — -t = - - —— — —
@;; SNURCE ... OF SS . _ . MS F
I . MONTHS R RS S S 235
SITES 2 59 ot 1.16 L
e ERROR 6 Be3 e B
- ToTAL . n 3.6 _ ~ ~ .

e

(i}

h~ 4

4

@ 9o O

_ ...S5ITe

1e
¥:)

JUNE
6035
. 739e2

JULy
47301
. 803.2

... AUG S
4HB.6
563.7

SEPT
3929
.. 62700

25

771.5 6020 6R1.8 667.6

— e . —.SOURCE

___NONTHS

DF

3 4BBB3,2

SS

Ms

162944

F
9,51

MONTHS

3

2

13.9
1.7

% T
... SITES 2 98055,7 _  39727.9 28,63 o i
- _ _ERROR . & . 10276.6 i712.8
e S TOoTAL . _2Y ___157215.%5 . __ e e e
T CUNI__ 3976 . R _ e
13I8 s B v BAsAm  FIR ]
o SITE . JupE WY AUG o SEPT e
12 24.2 2162 21.3 1944
o o8 18T .. 260 . 20,1 20.5 e e .
25 21,7 22.1 19,9 18.9
" SQURCE ____DF_ . _s§ . .MS F S

%]

o~

W

&3

e

o

&
%




FARER,

@

LD

AT L

o

& & @ e 9o @

SR Ly

@

o @

® ® @

5]

@ © e

25 21.7

22.1

ig.o

cunl 1276

1ITIN 6 W v BAtSAm ER

LT (A

iy Ml

sEeT

e _.SQURCE . OF___ . _sS.________. M5 ____.__. F - N IR
. - _MONTHS .3 S 13.9 406 1.38 - R
S CSITES .. 2 1.7. . «% 26
o ERROR .. ... .6 __ . _.20.0 . .. _ 3.3._. I . e e
B - e . TOTAL e XY o 3546 ..
CUNI 1976 _ L e .
14 IN 6 S v PasAmn FIR L
SITE June JULY . AUG. SEPT
12 1050,0 1170,0 1030,0 1010,6
lg 973,90 1127.0 -7 N 96000
25 1175,0 1300,0 311a40,0 10900
SOURCE DF SSs MS F
¥
MONTHS 3 56151.6 IBTI7.2 69,40
_;_s'-
. _ SITES . . _. 2 .. 61335,2 ___ 30%ATa5 _ __ 113,71 e o
ERROR ) 6 1618,2 269.T
T TOTAL ~ ____ . 11 11910409
_CUNI . 1976 ) . B
16 IN._ 6 PB _e_ pASAm . FIR o - e
SITE Jung JULY . .. AUG . SEPT
10 443 3.0 19.5 2.0
lg . 1.9 ~ 1aS ._1.5 3.0 — S
25 3,0 2.9 70,0 3.5
[ - . SOURCE - . DF._ . . 85 ... MS F- R
e MONTHS 3 135,8 ___  _ 45.3_ 2,66 - _
i SIYES 2. ... 59,5 . _.. 29.7 ... 1.61 - .
e e _.. ERROR ... ... .6 __ 110.6  __ 18.4 B - -
TOTAL 11 305.8 o - —_— S

0

)

E




& o - o . o .
) Cunl 1976 — e - }
© 178 6 M v BASEm PR ]
SITE JUNE JULY AUG SEPT :
10 2.8 2.5 3, 3.0 ¢ ~
L L. .. 1s 2,5 PuB . 3,8 . 3,0 ] . s
B 25 3.0 2.5 3.5 . 3.0
=t e IO T -
&=
; SQURCE .. DF. SS MS F p e
I= . ... MONTHS . .. 3. . o9 23 6,31 . o
sy
e USITES 2 . Wl .0 .68 . . ‘
) @
, ERROR 6 .3 .0 _ I j
© . IOTAL. oYY Ye3 L &
S - - SR - - - o,
3@ CUNTL 1976 L S oo
= 3IN T P owe. ASCENM S N
@ . . 2
; - .8l _ June JULY . Aue _ sEPT o o o G
5 - 11 3391.0 221049 2110.0 176060 -
K . 13 ] 3500,0 227,90 24h0,0 . 2310,0 ~
T8 29 3112,0 2000,0 20=0,0 1930,0 i
4 22 o 3Ysn,0 o 2600,0 2200, 0 . 2020.0 . B N
4 .7 27 3300.0 1906.0 1gq0.n 1850.0 .
’ RS L. 411n.0. 2100.0 1940.8 1809,0 o
; 32 3r0ne0 21800 1958.0 193¢0
: 33 3497,0 211n,0 2130 ,0 2110.0
i @ -
gk
. T WV—-.-._—SOURCE T DF; - S.S‘w“" ’ MS T = T T T .
@ - . ) ) - . N ) : .
) MONTHS 3 10488034,4 34967711.5 78,91 £
3 @ o S £33 ) 7 . 4B5221,9  £9317.4 1,56 o ol
3 - T T Tkrror T2 930390.6 46754,3 T ’
e - S
- ) - B TOTAL - ”31 11903646,9 ) b T o )
R - B : @
I 0 . o o o L o ) , ] o
2 cunl 1976
N L ~ ~ &
3 @ . s 1IN 7 o o
: o Ko Aseen
— P . e oo . . . \h‘; -
e SITE JUNE JuLy AUG SEPT T
11 s B S 8600.0 See Green SHEET
E 13 s » & 950040 - & ¢
3 2 20 e # # 750060 .. R R R o g
5 22 @ % & A800e0 H
i @ a7 @ # ® 870000 i
s 29 “ = 1270-43 95040
32 @ * 93An.0 '



s

PN

ety

L ® © © o e

2z

e
e

B
By

Gt

e el

YR
B
ot

o © 9 & O °

w

w ity b

.

e

{

o
449

D O ® © o o @

r

D © © @

@

53.0

SQURCE DF

59.0

780

MS

1ni.0

"

SITE JUNE JuLy aUG SEPT T
11 » Y e ] 8600,0 SEE  Qreen =
13 » s & 9500.0 Py
e _2an I & & o 7506-0 [ S -
22 » - & £800s0
a7 . I R U - . 8700°0 R
29 ® » 1270-4 95000
32 . B N e e 934A0.6 739060 .. . B
33 & & @ #
- . -..§OURCE _____._OF  _ .85 . MS F
A . _ MONTHs 3 & ,3TBEsQ9 & ,T2aF+n9° 22,15
sITEs T 26336021,9__ 37677R8,8 _ .66
o ERROR .. . 21 & 1196409 5699348.6 ;
. _TOTAL . ._ . 31 # ,524E+09 i B )
L CUNI 1976 . o L - . ,, )
sin.7 QA aw Asest> S
SITE JUNE JuLy AUG SEPT
13 ® #* & =
Y & » e R R i
20 £850.0 % & *
22 o e s & ) S GReEY SyesT
27 8920.0 % EY %
29 - & o e 182440 *®
32 630%,0 % . »
33 _ & o # % o L -
T T T TsouRer T 7o T Tss T ‘mMs F o
- ©MONTHS 3 o ,126F409 42143479,5 4,34
T B SITES "7 93950912,9  13431859,0 .28 o e
ST T ERROR 21 & (204E+09  9776332.3
T TOTAL D31 » L426Ean9 -
Cuni 1976 T
TeTINT T ) T T T
__Rha i Rspen e -
SITE JUME NURV AUG SEPT i )
e XY 6768 1D ~17Pef e 135-0 .. - — —
13 56.0 65,9 79,0 15,0
... er e e 43,0 _1sn, 0 o1, 0 207,0
2z 38,0 79.0 9.0 103.0
e 8T o 4Y 0 oBTLY ___ l1gs5.0 .. 1ga.0 B} _
29 58.0 59.0 A4,0 10g,0
32 98.0 ___ 790 45,0 . le3e0

0

(8




i

A

Ty

i

S PATe)

1;_»v‘ Su:l} 'ci;,,u o, PPN
@ 2r R 43,0 150,0 21,0 207,0
22 28,0 7¢.0 79,0 103,.0
o 2y 41,0 87,7 _ 15,0 log,0
@ 29 58,0 55,70 s 0 104.0
32 . 98,70 7¢.0 16¢5,0 . 1873.0 — S
33 53.0 50,0 8.0 161.0
o . _...SOURCE e DF 55 __. M5 F . . —
MONTHS 3 29558,6 9752, 9 13,83
o o o SITES 7 13739,9___ _ insz.8._ __ 2.75 T
<o _ .. __. .. __ERROR 21 . 14963,4 ____ T72.5 . .
8= . ‘
~ TOTAL 1 58261,9 . . T e
jop]
CunI 1876
P IN T Fe M BSREIU i .
o - _ ; S -
) SITE _JUNE JULy AuG SEPT S .
- 11 126:0 10540 159.0 16948
@ 13 o 1300 121.0. ____ . 1=23.0 219.0 .
B 20 102,0 139,0 155.0 232,0
: 22 124,0 114,0 1a7,0 lry.0
@ . 27 133,0 Tep,0 278.90 3l¢.0
B9 oY2s,0 9l 0 any,0 .+ lgs.0 e o
- 32 21%,0 229,0 33,0 464.0
D - 33 N _ 335,0 63.0 _ ___ 98.0 144,0 )
@ - SQURCE oF sS MS F
- T, P e e ——
o " MONTHS 3 67285,8 224728,6 4,62
o ) SITES 7 142363.5 531376 401 *F
L4 ) o " ERROR T2 106596,3 5176,0
- T T T yotAL T T3y T 316245,5 0 o )
& .
e B .
T T ounT y97e T o o s e ’
@ - o R o ; .
8 IN 7T
. Me 1 PAsesn
@
I -3 § £ TTTduNE JULY AUG sEeT - T
& . 11 3130.0 . 2870.0 _ _ _ 32a0.0 295040
- 13 3200,0 3120,0 33500 34406,0
- an 30500 31gn,0 30a0 0 3340,0 4
& 2z 2950, 0 29300 3ng.0 2920,0
—— 27 . 29g".0 _____.3050,0 _ 2700 . 3070.0 SR .
- 23 2780,0 3080,0 2860.0 2950.0
@ - 32 1751,0 333n,°0 3420,0 3730,0
33 3761.0 2340,0 2500.0 2490.0
o _ -
e e ____SOURCE  _____OF 55 ____... MS.—._._. F I I .
o HONTHS 3 731726.3 243475.4 .67

5T7ES

-

235711,5

475101, 6

£

Ve

o

W

3

o,
N




i

B

PRI

i d e

£

MONTHS ~. 3 731726,3 243475.64 .67
e SITES . _._ . 7. 2835711,5 4757A1,6 1,11 o
o ERROR 2] | T640434,4 363930a2. . L. . el et e e
@ . TOTAL . 31 11207172.2 ) )
o~ -
@3’) - Tmme T o - - - : - - -
o - R - ———
&= CUNT 1976 e . e - R o
o W T E2m v ASEED R _ S
& SITE WUNE . OULY . AUG. SEPT . . ]
i 11 170.6 197,90 230.7 17742
- _ 13 7261.6 283.1 _. . 3s0,.7 31164
@ - 20 151,0 197.4 194.6 162.6
[ -7 §.- AL .- 1s85.2  Y12m.9._ " 122.5 ____ e
' 27 1gq,1 232,9 2nn .3 258.6
@ 29 U & -2~ 2 166.8 . 1se.? 1786
32 C 213.4 143.90 1464.7 122.8
° . 33 163.6 24746 240.8 219.8 -
® - SOURCE oF “ss  ws ey e
L - T T MONTHS 03 2647,8 rR2,6 1,02 i ’
] o T T T Tsttes -7 70719,3  14in2.8 11,67 ¥ ) )
° o ERROR 21 18174.4  s&s5.6 T T
T T T T T Fotal T 31 91841, ) i
° B . _. _ _ ) -
e . I I : .
3 CunI 1976
@& 101In 7 } oo T T T i o
e Cu i fAsrEN e
& ‘ - ] o
) : SITE JUNE JULy AUG SEPT
~.1n 1led - - 8.3 ... ... . 5,7 40 N
@ 13 2.0 8.7 S.6 4aT
- 20 A.7 A.3 S S o .
22 9.1 7ol 5.6 a1
e . .. 27 9.8 .. . . . B0 . 6.4 5.5
- ‘ gg 8e7 fe6 5.2 3.3
oo 2 e - 6e9 . C 8.9 — 6.7 Te L4
@ . 33 14,1 5.9 6,? 5.0
@ - o .. SOURCE DF $S .. s . F A )
¥
o —— e . MONTHS ... 3 128.7 42,9 18,30 &
— SITES 7 7.8 1.1 W48 e

o

3329,0
2340,0

175":0
32690

—SOURCE oF ..

3420,
2540, 0

LSS

MS

3730,0
26490.0

F

ERROR

TOTAL

¥
T
Wb

|3
£
o
s

s
Wl
B

¢
W




¥t

A

.4
g

2 e,

® 0 o

e © o © © © o © 6 © © © © ©

SQURCE .. DF.

MONTHS 3.

S5

J128.7 . . .

SITES ____ T . 1.8 1.1 W8 ~
e ERROR ... . .. .. 21 .. . 49,2 2.3
e e eeie_ .. TOTAL ... __ 31 _____ 185.8 i
CUNI . 1976 .. . U e
—zan 7o Me o Aseen ; R
SITE JUNE SoodULY L aue SEPT
11 113.7 16,8 129,1 120.0
o 13 _1L6.2 135.2 140 ,4 147,64 I
21 62,4 103,7 23.5 15,9
U 22 87.4 . 1lg,0 ____ 11s.4 = izn.o
27 6A.8 97,0 Q4.Q 10,9
29 e 58.6 . 83,6 07,3 103,2 . i
32 85%.5 109.5 29.9 924
33 63,0 109.5 115,72 111,2 - o L
T " T SAURCE T DOF ss uws F
T o MONTHS 3 27904,4  933i.5 L48 ) i
T SITES 1T T125661.37  jr923.0 .93 ) -
LTI T ErrOoR T 21 T 404622,9 J9267.8 o . o
c T ToTAL 7 31 T 857988.6 . - T ’
T CUNI 1976 o ’ i ’
T T T - T T T T o
S .. B m _RAseenv . e _
T SsITE JUNE T guLY A SEPT T
e 12 e 31,0 45,5 cbiligl . AT 66 e e e [
13 2647 32.5 ?5.3 29.2
” .. e e 2844 ___ .. 34.6 . 36,5 39,3 - e
- 22 28.8 37.8 26.9 43.2
.27 e e Pbab .. 35.3 32,4 39.5 -
29 ?23.5 35,3 30,0 35.3
32 39,3 " 43,1, 28.2 41,6 e
’ 33 33.6 43,1 42,0 41.4
B e ... SOURCE o _..bF 8S .. MS . Fo _
. = MONTHS  ~  3_ 8994 V66,5 21,9 L
*
. .. SITES T _587.5__ . R3.9 __ 11.064 et e -
N ERROR .21 159,6 7.6
TOTAL 31 124646 . e e e

&

.

L

£

O

€2

&

-y

T A Y T e e

e



- Lioen i “es N s Liewr

e ERROR L 2015946 L L Tu6 Lo e o B ol
N e
g . _ToTAL 3 124646 o S o
: N &«
CuNI 1976 e o - L N
3 w1 S e AsPESG 8 S . - €
4 @ o

= ... SITE . JUNE _ JULY 5 _ SEPT. - e .

=2 11 2085.0 157040 159840 \

L 13 . 2p1n.8 1g70.0 ) 1470.0 o P

» s »

D QD DiIDI DI

1400,0
740,80 .. . o . .
1400,0 (o
__ . 1220,0 _ _
2030,0 _
1330,0 o : 55

3 20 2275.90 16817.0
" 22 .. 22¢0,0 . 1g0n,0
27 ’ 2405,0 1g09,0
29 20110,0 =
32 2375.0 2130,0
33 R 1p70.0 o l720,0

L e
PDUI 4@ NN
M0 2D — D
D O DD D DD

« o o o

e e _— S . T L ) f
SOURCE OF ss MS F o
MONTHS 377 1910309.4  6367A9.8 4364 B - TTTTT T .

SITES R / 700746,9  1°§706.7 6,86
ERROR 7 21 306440.6  14502.4 o o e e !

T 731 2917496,9

TToTAL

: CUNI 1976 - T -
16 In 7
Pm o Bsees ) -

g 2.0
° 2,5
-1.0 ’-}-0 2
22 .5 2.0 1,0 1,0 1
- — 27 . l.n_ J1.00 2.0 2.0 ___ -~ S
2 29 1.0 1.5 1.0 1.5 -
B . 32  ___ 1,0 2 1,0 . 6,0 2.5 L
3 ~ 33 "5 .5 4,5 2.5
4 e e e o e 2 e o e o i e e e e S e meme e St e e e e b ee e e el “a- t}
SOURCE __ DF .._SS SN V1 F I . S

MONTHS . 3 61.8 20.6. _ . 2.97 . o L . G

® e o © o © o o e o O v 6 9 0

kI e USITES T 118,53 76.9 _ _2.66 o o . , n
E ' - ERROR 21 145,8 6.9 o o o -

)

e TOTAL 31 32640 _. ’ » _ 2

D )

cunl 1976 oo e . o - e
17T IN T My s ASPEms ’




@ o COUTOTAL . 3y . 32640

@ - e e o R [ e e e o e S o ’ o (

Cunl . 1976 . . e o
S 1ITIN T Ny e Rseen

3 JSITE . L JUNE . L JULY. o AUG. = SEPT : S &
3 11 1.0 1.5 1.0 1.0

... 13 I 2.5 2.5 o 2.0 3.5

20 4,0 3.0 - 3,0 3,0 ©
b e 22 _ . 1.5 2.0 1.9 1.0 - U B

3 27 2.5 1.5 2.9 2.0

3 . 29 . Y0 _ .5 . .5 .5 . U
; 32 2.5 2,0 2.0 2.0 ,

F 33 . 1,5 ) 1.0 .. 1,8 1.0

7 s

<
w
o
et
0
O
m
o
-
w
w
z
w
-

Bty S st
® @
.
|
w
—
-
M
%)
]
[ ’
)
—
o
>
1
I
|
1
w
h
(=1
)
[
B
w
o
,
!
i
&

S P Y T3y T T e T T : TorTTTommesmm T s
< K ; - - - g}

Ceounloyete T

318 8 ' . e .
e B e _TRMARACK _

SiTe JUNE JULY AUG SERT
.18 . 16810,0 . . 9300 ... ._ 1270.% - 133060 . . ol o

16 2367.0 1550, 0 1a30,0 1710,0 o
3 1700,0 o lglo 0 lpan,n .. 2280.0__

® o @ @ @ © ©

. Lo
sl shd .Aa»i';z‘az:é\?ﬁ"h PRSI

- T 7 SpURCE C O oF 55 us ‘ F
1@ o © MONTHS |3 493225.0  164648.3 2.33 i <
— - e s — — e o

B SITES 27 Ta28ms6.7 4

—)

i

4433,3 5,86 -

: - 77 ErRoR 6 424200,0 70780,0 B T ) )
T T T votAaL 11 1746291.7 o @

CunI 1976 ' - V ' ©

st bl AT .'J. BTy s
© @ o ¢ o o o

e BT

.. K w Thmeeack

Ry

SITE JUNE JULY Ay SEPT

15 E L 6T09.0 5600,0 5200,0
1% 7890.0 5900,0 60A0,0 49000
3n 68nne0 5400-0 5156.6 50000 @




e

o 0 0 © 0 © e

K

SITE

i Thmeecack

JUNE- CauLy

,,,,,,,,,, s .. e e 6T0%.0 se00,0 5200.0 O
16 7800.0 5900,0 6000, 0 49n0.0
30 68nnen 56000 51000 50000
SOURCE OF Ss MS F
MONTHS 7T 3 18629166,7  6239722,2 9 32% - ) T T
CT T 7 sITES 2 3B15000.0 1937530.0 2,86
T M
ég- ERROR 6 39983333 666398,9
“Vj -~ . e —— - ———— - — - e e e e e - —————— & MRS e T 48 v A s ¢ =78 % A S e © - ———— —
= TOTAL 11 26442500.0
@ - - — - -
CUNI 1976 ’ B T T ’
g . S o i
S IN 8 :
- P
- Ca w Fameeatc
T site T June ULy aue =141 2 T
@ - 15 3749,0 3160,0 _ 40ah,0 3960,0
. le 4140,0 3280,0 3950,0 3510,0
- ... 3¢ . 38s1,0 3250.0 . &larn,0 4410,0
e .
- SOURCE  DF Tss ws F T T
e - R L Ak . . .
2 NONTHS 3 1470158,3 499752.8 14,66
e TUsttEs T 2 86T16,7  33358.3 1,00
o = ERROR 6  200616,7 33636.1 T T
o TTyotAaL T 7T 11 T 173Te01.r T T
@ — S - . .
CUNI 1976
o I B e I
- AL in__Tamaréck o
K SITE JUNE JULY AU SEPT
S .15 202.0 149.0 ... 278.d 46340 )
@ - 16 313.0 2l6,0 287,0 566.0
) 30 _428,0 422,0 723.0 973.0 S I
@ I e R R . _ -
- SOURCE DF SS MS F »
— — e R e - [ . e e -
6 . MONTHS 3 291387,0 97729,0 11.80
o ST T s11Es 2 300612,7  1503R6.3 18,25 7 T T
_ T ) ERROR B 49406,0 B234,3 )
® T roTAL 11 641405,7 o oo T

e
it

)

o
g

g




ERROR . 6 49406,0 8234.3

TrotAL 7Tl 641605.7

TR

cunl 1976 S ' o - ‘ Q
T IN

SO R

,© © @ 9

Fe v ThAmARACK

SITE JUNE JuLy AU L sEPT e
Qo Y8 493.0 3023.0 67,0 739.0 ___ .
le 661,0 413.0 492 .0 : 80460 o~

30 . TE4.0 . . 684,08 . 1001,0 e .. 1361.0 . e : L

4 @ i SOURCE DF ss Ms F . - . :
‘é o MONTHS T3 3899564,7  129°R4.5 9,07";F o T oo f
3 TTT TS T UUsites T 27 399654,0 7 qe9ms7.0 | 13,96 *F B :
. TrTrrrTTTT U gprOR T T e 85991,3  74131.9 T T T e o
E - TOTAL 117 a7s600,0 T T : o .
, : e
3 e e ———————— e N o B R g L

&

e o 6 o © o © o o © © 9 O e o ©v b
i

CUNT 1976

5
s

]

- o :
- Me m TamArAck

4

- U Tsite T Tuume JULY AUG SEPT e/ e R ;
e 1S L 1580,0 0 132060 1440,0 _...._. 1610.0
lg l450,0 1120,0 1200,0 110,90
37 : 990.0 # D & N 1240,0

o

SOURCE T ooF sS Mg F

MONTHg |3 19344633,3  644R2{1,1 .88

SITEs 77 2 11370216,7  5685758,3 78

D

2 _ ERROR 6 43961916,7 7326986, B ) D f

-~ CTOTAL 11 T46T6T66,7 T T ' ' G

@)

®

- T cunl T 1976

9 IN 8 S - T R
O, i&aaA,Jaa..1—hr?\RﬁLF‘CJ:____ . . I o

TSIt JUNE ULy AUG sepT

15 S 43.5 354 . .. 46.7 .. ... 324 .
i 666 5.8 89,
30 _53.1. 44,3 45,

10
U
(=1
°
EN

SOURCE oF ss S ' F S :

o

MONTHS ) 3 244.8 A1.6 3,92




1

-

L

RO A

n

.

[

oot el A o i e At St 421

.

AL

]

" SQURCE

oLy AUG  SEPT B o
Wb g7 25.4 . o
5.8 59.0 50,4
44,3 45,1 50.0

SS

o T vONTHS ’ 3 C 244,8 Al.6 3,92 ’ T
i SITES - T 607,3 293.6 14,59 &% 77 7T o T )
T 777 Empor 6 124,9 20.8 T e
T o e e : -
e TOTAL 1 976.9
=2 - - e
& . . I . e . o
@ CUNT 1976 T T ’
10 IN 8 T T :
e Cuo v TemarAck e i
. SITE JUNE TJuLy T aus . sEPT :
.15 I 669 ... Gel __ 3.1 .. 266 e e .
lg Te3 4,1 a,? 3.2
D 30 5.7 4.8 i 5.0 4ot
o SOURCE DF 55 MS F
e ’ TMONTHS 3 T 18,5 T 6.2 8,05 B T
S T SITES 2 1.5 .8 .98
@ o ERROR 6 4.6 .8
' TOTAL 11 24,6 T -
- R ~
® e - I - . )
T Teunt 1976 T -
@ . o B} o R
12 IN B
- Mo TRAmARACE o
@
S SITE TUUNE JULY AUG SEPT o T
@ . 15 450,5 406.9 _6R3.A 467.0
~ le 1297.5 8ls.7 1231, 111g.2
.- 31 682.3 6lo.4. 816.2 87402 -
@ - .
é@ T T T spuReE oF ss " MS F T
ST T MONTHS 3 99218,6  33A72.9 3,81 o ST
. T SITES 2 789634,5  394Ai7.2 45,43 T
° - ERROR "6 '52139,5 B6R9,0 o
) T TOTAL Tn 940992,5 B
e — - —— P - - e - o -

)

Cuni

1976

£7
i

o

L)

L5

€

£
"




ERAOR 6 52139,5 BART, G

D
i
;

T qotAaL T 11 T 940992.5

,3 . e -

E @ L _ I I _ ';’ i
3 Cuni 1976 :
1o 13m s oo R SRR -
A B s Tamaesck ) - S ,

je . e i o , o

3 SI1TE JUNE JuLy AUG . SEPT

E = 15 L 33.6 . 3667, 302 .. 34.3 .. B . . . ‘
=) 16 24,8 24,9 6.6 22.9 ‘ ¢

3 [ S | RS - P 24,6 5.0 2602 B .
E jap] . .

SOURCE R T ss us © F ) - ’ o,

MONTHS B 16,6 4.9 .62 ' ' @
S ——— RSO

sITEs 2 243,8 iz1.0 15,59

~ ERROR o 6 46,9 7.8

NS A AT L B b S e

® © © © © © © © @ @ 6 o

T totAL T T T Uy T T 305,30 T } ) o - - ) o
3 CUNI 1976 o i o

14 IN 8

; S o TAmMARACK , M e
SITE June Cooouy T Taus D seer I @
15 122440 1220.0 ______ Mlpd.B_____ 1280.0 _____ R
15 1120.0 1200.0 13a0.0 1260.0

0

30 : 553,0 . 1380,0 . l2e0,0 .. . 12s0,0 <

T o SOURCE ~ DF ss ws F S ) ' Q
TTmoNTHs T 37 210605.6  7A231.9 1,59
 SITES ) 2 35505,5  77752.8 .40

I ERROR e 265343.2  44723,9 ' ' o . ' o

R TOTAL 1177 7511654,3

Cunl 1976
16 IN 8

. Pe w TamaRRck .

ToTsite T T Uun

m

ULy AUG 'SEPT

. 3.5 oo 4eS . ... 23.8 o 2365 S
le 6.5 6.0 5.5 31.0
30 9,0 8.5 e 21,0 _ . 21.5

)

)

@ 9 9 @ ® ©

w
(=]
[
bl
9]
m
=
A
w
w
z
w
n
A

3

' ' MONTHS - 755,1 381.7 6,24




LA

2

sl

i,

i

e B

i g

-3 £ |V ] JULY AU SEPT T
o - 3 15 3.5 . 84S . . _ 39,0 2345 :
. le 6.5 6.0 5.5 31,0
30 9,0 - 8.5 ... _ _ ?21.0 . 21,5 B ‘ . -
&
) SOURCE DF " Tss S Fo T
MONTHS 3 755,1 251,7 6.24
@ T STTES 2 15.1° 7.6 e T ’ )
T T EmRoOR e T 241,90 40,'35"*" T Trommrmmmmmm e e i o
o . . T -
o TOTAL 11 12.1
= e . B
@JD
[ep) — - E—
<
e — I R e . .
CUNI 1976 ,
@ . 17 IN 8 ha R N . . - T s o T o - .
e M _Tamarace . m
@ A e L e o e i} .
- SITE JUNE JULY AUG SEPT
: B .15 1.5 1.0 . 1.0 1a0 _
@ - lg 1.5 1.5 1.5 1,0
B 30 2.0 1.9 2.5 1.5 __ o e o
- SNURCE DF 3] MS F
@ . - " MONTHS 3 .8 .3 1,71 i i
o o SITES Tz - A -2 & W .
e - . R o B _ ) .
= ERROR 6 o9 ol
@ T T JOTAL I S R OO ’ i
e e e . . . o 3
@ e . - i e
o - o } N .
@ [Pkt = ——— b ST T T T e s e e e - - e - e
e - I e - . .
@ T T T T T e e —-
e [ SO S o . .
@ T T I e s e s e e T -
@ - ___ — R ) . )
® L S - - -

& .

C

2 I

€

v
L0

]

s

(&)




g Cuwi 1976
i e R Kiv PAPER BIRCH
S1TE Jue JuLY AUG SEPT
3 7 1710004 1090040 8400-0 820040
7 ) I55,0+0 1265070 TIT06%D ©300.0 B
bs @ ] 20uyUeu 131uu.0 133000 900U
B <4 laogleu 139uu.0 13100.0 , 11000.0
4 ST 1133607 6SUULD TShQULT 710020 T e
E:) a5 loeyley 10444.0 1080000 £30.U
5 SOURCE OF S MS F
MUNTRS 3% zU4EF0T BIS147U4.27 T 20.51 T T T
®. SITES 5 % (153609 267373u4.2 6:72 o )
R ERRUK 15 59023562.5  39745ub.2
b
E TOTAC 237THF LGa7EN0ST T o o -
i e
A:; — —
7 0
CURT 1975 T : R
10
51 S Ca b Preer  RiRcH B
% SITE OURE TTUGLY T T AUG SEPT - -
4 e 7 119500 10320.0 253040 1151040
; s 1105040 10370.0 10790.0 11990.0
g 127500 TIl4ugso 12060%0 1228050 - T
) atr leweUeu 1390v.0 1439u.u 15480.0
E S Joulieu 85600 16520.0 651U.0
% 1 TEUZ0.0TTTTT T T UUBSS50.0 7T TS 4 00T T 55%0.0 Tt oo
e SOURCE DF 55 TS F :
E ® MONTHS 3 10B99645.6  3633215.3 .80
ie SITeS S & J149E+09  29826534.2 6-54
: ERROR D T e PO £ e T T o B -
¢
TOTAL 23 % .22BE*09
@

o

&

el
o

@

2]

@

€




) SITeS 5 ok .14GE+0Y  29826534.2 6+54 ' , : o
ERROR 15 GBISINTIvE ~ #5587G5+T T T
; TOTAL 23 * W226E+09 o : - ) i

O o

E Cuivl 1970 hl ’/ B o e ~ ~ o -

o B
: 4 In o : G

] v Rasam__Fir : :

¢ B SITE CUNE Juky AUG SEPT -

: Ly 7 /C0eGTTTT T 970050 108900 —T9400% T T T : e

4 . le : R IATRNI) G200.0 85300 810040 : [

E 5 LUouu-0 < 110ud.0 101000 . 9900.0 : ;

K SUUKCE UF sS MS 4 F

E HONTHS 3 2290866.7 765555.6 1.39 <
SLTES 2700168657 35408533 Gt ;
a ERRUK 6 329u333.3  549722.2 o
3 TOTAL 11 12676666.7 : o |
]

§ é 1'\‘,

‘ Cuiil 1976 -

. . o

@

@

@

@

&)

2
3 @ A
; i —
P Ca v [SALsAm T
g
ie . R N ' : =
3 SITE Julie JuLY AUG SEPT
4 to 13556y~ L. O 7724 T3 —
i 0 10 lediuDey 10270.0 10049.0 10900.0
K 2o 1001040 98160 QL4900 84900
i3 . o
e SOURCE UF sS MS F o e
! e MONTHS 3 16101158.3  5367052.8 3.09 o
g SETES 28624316+ T~-231215843 ——1.33 - ——————
10 ERROR = 6 10425416.7  1737S69.4
g B ——— — e
3 : 31150891, .
3 e JOTAL 11 3115%U&91.7 P
10 ¢
4 - L4
> e Cuiil 1976 ' o

IR - - * - - .
; - : .
LY SLTE Ul JuLy AUG SEPT ‘ o
11 190500 12900.0 1160u.0 8600, U K
E — iy R Y AR I CLLOUULN = 100U e Grmmrm mm QB QU 4 e e e e e , ,
B <u l9ouusu To1u79u.0 10100.0 75000 o
] ce 17iuteu lduuue U 11u0U.0 dolUau =
T o - oA o TLusieg TaTUULN tudnu.u - S/0u.U

o St e et Totoen G




Sl ey i

N

ot

B R T sria T,

-y

i

2 e @ o o o ©

L

o © © ©

@

2 ® © & O © 6 9 ® © ©

@

=AY [ Y T TmT T T
K 1w Aseen

S1TE Julic Julky . AUG SEPT
11 150Lu0.0 12000.0 11600+0 8600.0
13 107600 - - - 1louUe — 10900 . —————-950U, . —_— — e
2u 1uo00e0 LU7UU.0 10100.0 75000 '
ce 171yGeu 126uu.0 11u400.0 800U 0
< T OlGALUeY T 12700 01030y — 87000 -— = e e s
o LuLuiel 1430ue0 12iu.V 2500, U
Ja lhaiyey 117600 EMINERY 730u.u

T T 3z - - Lia,0e% PIRRATIVIN -0 11LC0.06 -7 o7 10100.uU

SOURCE DF o SS TS Foo
mONTHS 3 % L37BEYQQ % .£26E+D9 22+15
SITes 7 26330021.9 3762208.8 s60 '
ERROR 21T R T ITeER0Y SE993U8. T
TOTAL 31 % .5245f09 B
Cunll 1970 e e
S Iu 7
Ca mmv AspeN
Silc CUNE July : AUG ' SERT
17 TIBCZGLT TR ATOVUTT T T 17950V TTTIBT6UNT T T T TmTTeTT T
13 leo5uaey 14590.0 : 173700 1879v.0
lu oohieu 11910.0 10830.0 13u40.u
P 112300 142%0.0 I6100.0 15980%T -
<7 . 822040 11e30.0 ' 132700 16970.0
<y Licoleu 15210.0 182440 © 1783040 )
P TG00 TTT T T ALZL 00T T TL7900. 0 T T 168T0.U T TTTTITT T T T T
oo : 12liGen 1541¢.0 le2u4y.0 - 13lsd.u f
SuliCi . uF 55 S F
FJTTTHS 3 % LL2EEFUYT W2I43ILT79.5 T T T WL 3y T T T T T T T Tt T
SITES 7 93950912.9 l342}§§9.0 1.38
EriRUK 21 % LzuME+QY 9716332.3
TOTAL I50 S T Y] 6 J 01 -
I 4

"y

7o R -

&

)]

)

gy

(]

()

0

o
&

i

~

&

s



.,56_.

L. Soil chemical and statistical analyses data.




Co i : i [ ' ' , ;
e e ] e Lt b
Al — b i _ ﬂh‘_ :.m
1 ~ i §wg
B
| K 9t
i
m% r¢
| ex
i i
B B
|
W_\\ %ﬁ\* T S A D7 #15 Q_,n. T-o JT
7 \_arﬂ &.u, 275 A E 45 o7 vry 87
it JNf.x 2T o170z i MM\! 30 7%
177 B 747 A é eI m_\
1elele ol o5 EE s o|A[TA #15 R V4G
iz ZIEF FAVAVA A7 315 A7
_:IQ.rQ\ Z 0|7 o[ P74 o7 7 23 \o_m
R,N,\ J|é g 47 PIVE B =7 T3
M_m.b\ AN Ke 217 Q_MU;\ £l R JN . 57
Tislg B SEIGEE \AV .z Zis \_w\ /-3
i . £15 7. z-2
‘ d"lﬂ 7 5| 9 EZWARS #15 m.Tm” _ 7-
Zle s gl o E][7 oy ﬂm\ i _ | Py o
Fle(7 €27 V4 o5 77 [ 5o
\oww\ 27| o 5 |7 i L.N 77
hwm\ ol 577 AV T \Q\ﬂ /-7 H
ke Fer oL 7T Z17 M\_ e
1% c ol 727 oA 2] {7 : A E w R
€127 o AEE EEvis AS) 4 RN | .LM
¥ PF T e IE 7 @47 A5 18,57 T CaRE
% Hl e 7 VilZd ZEEG 717§ \.ml\ T T 4
o !Aw\ 2 2[3 £259 7 7777 7 TE
i = ...WMKWXII. Al st/ o7 7 515 w.ﬁfh -G m.;
m.y;wﬁ %mm # £/ ZIT|E 1S \M ' _ La t/-7 ;
177 e #87 e a5 PTTTIIT ity 77 =
N ki) Pz fitae 2T 7 IR
71517 AM\ £ Z o|é(7 £l 14 w TS b
Il & 7 £ls z oxT7 B3y [ 2 _1M.n = 5 OF
ey T u.m”% A=A k\aO A .u*_ i MNAW 5-a o7/
ﬁ,\“u,m.,_k il R a‘fiw%w\;q Slod < el o .uMuHm ] e J_ :«m.m TS
57, 55649, oS ez EE QoY 7742 7¢,D ) |2k e 7
| g / 0
A A \.v.ut\TW. ~5 \\gu\..vv‘tv P
| |
No_r_omm 89 L9999 S pS €I T 1 cmmww*s—owwﬁgﬁ.mwSOwamwrn 94 S§ ¥y €47 14]08 6787 L7 97 $9 4 €4 T4 1007 61 8{ LI 91 Sl ¥1 €l T ;o,mwh@mvnm 1§ Mt\\.“
m & {EL10F—H3INIO ONILNGWOD SAdWYD INVd “LS g RERRERREN ‘ :




o v Sor/
=. &= -

1
w
ciyentbeaalvbetle balalol—~jatelalvdele fo]o o o tlwcbojr i s b rgol— et -t fuw el b, gt
pod B - sy ent et en ey arrnieyfoen - LN s P . -
- i
S - . - S PR g - O e i
JRNDR U (0N PU U N ) B N P B - - - —fomf e e - SIS NS RO S S
B 1O O A O b e -
g N S SR (U S JR S R S RS DRI SR P — O S S Lk Lro ) iy SN SURUNY RN B S N SR
i
B T ok T e B I D B B S S s — g - el R B el el (S E N S U
i
SRS SRR AU (PURURE ANV S B e S e S S B s S QNS SR S SN N
R N - — B R B e S S Ml Rt S S S
i
Yo NN Pty ol B S P o !
b g -} - == Sl R B i B == fa—

|

5 g —7 . — !
. hE e - .
g N - b S T - _ |
< S - I . N [
N3 i L N L
2 ~ - [
¥ ] i
) 8 I O O I L ;
et ¥ I
D I ] ed e d H
= 0 i

i
1

I

L

60

o
B

l
2 braad

1

L

l
|
—
'
P
|
|
T
|
i

Y ideady Lad RS- V4

2150
v4
4!
£
L.
/e

s
ERIVe

/ 7

EAVS
f'.{l‘y-
2k

2

3

Ve

z

2

[l 5

Iy o NNRE BN N ;
- [ S !
i

trs

S04/

|
Y w_ﬁ DN YL

NTER—(01-73)

2 13l s s b7 B8 1o BOJS1 52 53 54 55 56 157 58 59

. R ISR I RSN . _
pmuffuoa/aoaaa14.0034..%.8609«,5/74{ !
Y N NN N N R | B
i
i
!
i
N . _
N M
4 M __ . | S A !

Z
-
-
o
¢
7 1t
/
i/

2l
£
ERkmiid

¥ |7
I
25

_Lopimis Q’/

AT GALe
e 13 |44

207
2lo
£
2|2
Zle |
Vars
EatarAl
/f‘a!!
ERE
N
2\ v
T
, 12
T
g
94!‘]
2
z
[
/.7

LGy L

oy

o

A

L

N

ST. PAUL CAMPUS COMPUTING CE

Yo {r Sov/

#1127

u

7 il
2ly iz
o
2o

2 o
L_f"lé"’
VAT SI-]
sle
2! A:;

!
2 2
s
/17 1/ o

/. %0
arsrl
lie & lo
70
2
Zisigle
AL AT RP)
/iselo

o L Sy gy g o e

1121304151617 18 9202[222324252627282930113233343516;?183940414

BN L

NI R R NN B S RS R S R U N
R RS N S N N I Y N T YV R A
N i .
1 i |
—
.
~ —
Wa 1 a1 1
TS \ ]
—rrreee e e s = = = = = = = B2 = =3 DR —= = = == bz
2 R A R AN [ I R I BN N I IS TN R K NI ,
o RIS L I T T M oV O R R T B RS T LY N N L
0 Ll L 1 ) H
- - o "_
© s - L e
hal o
-+ _ . . L =
” —— SRR W S S — ——t — SN SN SN JURNNE SR S— —
U S | PR PSS NS (N SO (P PO . Y PR g A G B S S O U I
e all Baa¥ e d e o ctfjmlafvriole~ls|lrlo|l—={rim|alwmic|e~| =w
- cilei]arfcifeilettirijal@® | il |l ] ) ~
W Bl

16!
(&4
=%

L&)

-5y,

e
£-/2
¢
£-72
Yk

Ykt 3
o6
£-/2
o-6

QFOf N Ty
MWy gy

2L
ya
a2
2
3
bd
o+

s
27
i 4

P

2
2
2
2
24
2L
2
27
2
E




) T VN Vo I rslale A tlw Lot el o b IR NEE RN B RS B vl lolf - I T Fa P
- O NG B N e Salevl e [BRATEER IR I -
t
SN SO | N U O - |
. _ , N R S
@ 5_ DO 57/ ol =0 R IS Fit T A ey gy gy BN L A A R et B
polalojo el ool v oinivivial vio v vio] o v wiwinlvini ol Opvyal [ ' :
21 2=l | i 2 = Tl -
e e e e e B e R St R — - e A et B Rl e Bl Bl I St Bl B Il S Ay
SN UG NN IS ISV N A DO JN S S e e - B W
s | . B O R U S N . I B N N U N U N N .
R S O A Ot B R Y O A
ot L3
. I~ [ S RN DR SN SO DR RN SR RN AU SR SR SO, S [ESPA S QU S W N A S S -
,I»U\WHV ,?%IVV\“I (S JOE SN S R S R B e R I L e N I = s S B B RS e B 1>srll -
R . SN N N I N N R PSR U N R S S SRR S S UG NSNS U Y A O J
g G S DU [ ) [ O N (g fny iy NS S fputvg g U S (O S U N o I S
n<</.<T<L<</:5¢ng<.<9<</\/\<”o<5.454<(44( ;
- | e iz I Il St e e St T St S S SF-FS B [ o B - — ;
lluw o =2 SN T B - = 3 n S .
T a T : - e
2] — —
_ 2 e ;
& .
(=]
g T T I o - =
= 254137 O gl Qlf— in o © ZA}Q o~/ i ol A8 Oy T - [ S
& ovoooo_oo“ov/ﬂ/,crluo,n:o“o.woo_,o:lo;,an ARSI AL L S TR i ;
2 N v N NTTINT MBNE N _
x .
L't
= N
L'a¥
' o’
&% —
! '
"a¥
I, _ _
—a 5 P
R s " - A . .
-z v £ =clai— o Jgi-Te-iol oormiojdvlolsi~l— +glol ydig! | 1
Co S 5660 610 00T alai= 0 Nl00<]09,00, g0 == oo~ T =
o_nw > vl NN Y] " < 3 :
w2
Es
R
0%
G )
Z o = L , | ; w
Eo ¢ Jool s W tlolo s 0igi— laiwlFio el ala [0 (] yv{d ! ! ,
b= Y - Josimos dowiewol o~ ojd migtioig ol [~ogilliy o IR L
M% : oiT|0olO NTO e O ﬁ‘3i«wimﬁ,@A!O.4|Qyn;m,.i/_wu‘@«5 »Ome\/: WJ/ NI ;
82 > i 2 3= |
% \h !
-
pou 3
= :
S= |
02 {
=) 2R ‘g
.2l 2
CEZs c = dl By [y ] ) % o L L
. e R e e e 0 i - :
-8 v = — i+ 0190 DG 0] WolWiw H IV ol.9 Wi~ vw .9 0o+ NniD L |
Lag > jdi—ior—i5 siojt ol x—lol @ Plo¢ @, oo 3~ s, nln !
i = (K== Tl <) — —i—=]= - ~ < o= N —
i [~ wwl\ ~ - ~—
L2 17 G
Lom
r = _
a s 1 m
LA e AHT IO o alnjol (Senel O g sl d ol s el o N )
= L E T oln i, N pgl jeladlidioniolin oo (oo lhmdadiuvg | | L
Y STE TR 0[0,0]0 00 00 N 4= 0 0000 0. a|loo D oY oo a | o
; N *- i 1 = |
@0
| = .
Ayl
b} p—
= 9 -
SR P
o M. 4 RIS R S 5 N o 4 Vlll
- o oo oSS ddo 60 (Nd ol ule @wlaa a4t WG NN 1
e 9§ =[G e Osioitiw 90 elis o o] g S = G ey 290 5 S, e
- T e O S YT T ) T Y O o
oo v bt | . v‘“\
~ N S
hd L . Ao
| B
) . g
DA | N SRS NUN AU AUV NN N U NS TN NS NUNE AN MU AUUNN SNNE U SN SN SN N SN SN SR U S SR SN U S U S SR S SN N NN N S
Laal .\'TI. L -
Au Al S e p— - - s
~ N | . — e S T T I
— == e e e e e R Bl s T il i — e b .W{.“ S ms L e N e et Sk Tk T ] B e - - - ,«\y
: \:34%567019mn%nuﬁ.mnﬂmmw_nmuw“mﬂhm_mwnﬁu.uu,_.nz\.,u;m
! - i Y ey » v af S ol o ~ i
' 9 ® R 0 SRS “ IS Ea I Tt I e I o B RS . mwm A_
I -~ o "
e = /@L%ﬂbﬂ/wm_:/uq1/_¢(ow;.,/_¢ﬂéz_po_~lé.uﬁr,cr.p/_u/}r_l.n.u *
- T i L i
M\_%/MC:H mkn_,vH_v,wc,_ama«ron_vz_u.\wn./oobo,bcéococoé
YR )
3 ’f o1¢ “z | \n wl & o] © A,
v~ 1 et R R R T KUY B Y PO Y B ot R RS R B B B L R RGN R A R ! !




|
' Ll (a3 o r e £ r s s (] — 1 1 s 1 . g (=] - [} 1 Is < t 14 » (] iy
. -] - - @ il erjaiferperfenlcifrfem s
:
R e e e e e N VR e A
QWO ol vV NPV O ool QY ] )
) =2 ) o - L% o o ) T - . .
S QU S — P DR (SR S [ SO DU B RS SIS S N - S S SR
D = QSN NS [ B S g JE SN U SR RN S P U SO S JSIS SN QU S S -
— A I e JUUR SRR B S SN DU — S I S
3 £z ===l == dim === i I el R
3 o NN NN NG S 0 T TN N N O NI Y| i
i Iy TR T IR i -3 o) S T
C v — B T, it R B ——
]
i
23 I L _
~” —
N2 5 S— e ———
S - S S _ N IS O NN NN U U N AU NN DU S S S [
3 S5 Tdig it 0 g ao,.a/?ia/ & S e T g o W S T N T S
a = £ [0O|mlip 000 D00 —4 QYN0 05 0 ol i
o ol N J N
2
[
M
0
L'at
"
&
— i,
e _
7.,3[ L - "
RO —_ 5 Jol—loi-iolbidl~ Ul oo~ o' | | 1 1 1 U
2o SN Ol ~QO: ~ ~ 0 M ~O oM~ 09 0 ~~'Q o |
_@ == o J =T~ I
iz X
Es
[
Oy
(LR
2o =
vU..n_ 2 et ol @@ ol el 9 o 00!
Bz J L idtlsio wldgolndiv ol tig g @0 DO b ,
Mmu IR H QN O Ve O T O N QG ~ Q. —~ o N B
nva N = . | 4 ,
' @
©w
oE
Wé
vy
53
R -
24 2
,MH c < | i o ! . ! e » .
.T..m [ TN —lg =018 0,319 N 00,0 O N 0® i
@9 T O {0l =@ 0] ® 5 S @ i o < — ol —
) - .y N T = T AT
-
e
[ =m ‘
[ = _
. m — m
o o Jal=leldwnvy o0 alTalsial ] oid -9 did v
P = 2 Jolfal—lo 0 =laionihl -l diwwnl o D0 |
) g § |0[© 0 0l0]0[0 0] 0[0]0;0] 0 el oo Lio O OO0 N
' =N ~ [l _ N
,r [ 3
| ~
i el
Lal
s )
o S = -
! o B v [N A SN NSO VR (VNN SV R SN SN N R —
= FE R N O e R e b e A T 1 I P N T : 7
o & ¢ dOr e s S nwo T o, O a0 T
—c- _,ll e S T L - e . b [ L e S DI L R P s S -
. s sid TS I xR T2 { e e B2 B R R )
= PR S i e
~
A - I — .
" N SO T N S S - - B I ;: ]
-t I PR TR DR [ S O
~” — S — SR SR S e e SN YEVEGY (NN I NSNS SRR —_— -
[ [N A O bt . - -
. DR U PO % DS R I A I o s g D) e vy % [P RO muﬂ}ﬂ [ D IV Dl DU (9 () ey B el iy el
N P e R 3 Bk Tl Bt Bl Rl K 8 KO a8 KN AN AN KA R AR R R - B RSl ot IR PE IS I
: USRS IS LS B AR EY M VA V6 B A B A B CR LR 5
' - et ~ [y 1
NN | A TR I
o ol S|l el Sl T 3 L S
] RPN | N ,w OlwiolQlwtlo
\ ., al|elolo|< RIRIRC IR NIRY |
, v, i
| A - o~ -
oy | - \ N ) &G O o) - i
! Jnmuflwﬂ,bﬂkﬂﬂ_ﬁ.z2 RAER 3.ﬁ_3 |




, : ST. PAUL CAMPUS COMPUTING CENTER—(01-73 | ;
x(upa@—-'ﬁ l234567890l234567392021121324251627;82930‘:»132%3143536 7 B3 RO ADL] U2 U3 1a 1S ke 1y 84950’*15253545556{475859‘G 7
Cu,’fvl 5"'9.&11 z
G bO Ca N g Fe |
e SN 5#/‘-‘{51“' Fﬁ""l ’(T\ ""m ol opm 111 goil gpr 11 2 ?Fv'q'nfol‘ ?P"‘:‘ : g l. :
(1976 L R | N Lo | i
(-G 3o 5144 | aii ARG 612 262 3 1] |
112 2] [14:3 9l 18 7 ¢loji 1132 2 |1 I
2.0 &4: 11,18 tlol 959 300 15l ofe 1] L
2-12 NN a'a1 65 3141/ loi3] s ein 1] le
e 3 [TTT T een]] ‘ 4o 926 i 78 NERE ¥
3-2 L1 ] zed] ] l 510 4o s He f2] P 1 elz el
4o gl 11T ' liles] e 173! 268 | | 11l i1 els ol
5t zah] 4550 4040, 449 /502 [ l2kle s R 7l
5-12 SEERNREPEY R INE 395900 bio 3210 3113 21230 |2 e
b-b__gBii [ P11 apio 1470 36 30 914 11 BERERS] DT
boe U 3630 120 2 3173 517 L al LT el A
-k Fn D250l T Tl 2ss 4o ri7i2 1s 3] las] L o2 R
s IS NS 487 1 [ 11 19019 417 6i1 19 olg 132 HERERCIE fle
8-k G| 400 255 615 2216 2519 1 BEER- 7'z
_9-b | 1340 2551 slo 2izlo! | a4 '8t Ll T els sle
Az el 153 193k Bl clop 301 30 L[ e
o=l 3T 641 153 515/ 83l Lo (8] 9% [ el U
-1z 15y 1 1] 424 1l 23] 131212 I 3 | <leir e
TEEST TTlesoll 12213 N Lslo] 312! izg e A
-t . 570 | Loool || 1814 9l el 2l |4 /8.7 ola ol 28
-1z t 309 lsi4)o Isl3 2z 218 l6'e olz, B
3.6 oo HEXY tale Al s 4114 Ii3.0 old! A=
3z u] 42, o5 et 6l o 2|l 108 Colst 2y
14k gh] 5500 +3.80, 671 o 2] 1 le30 20 | slg ==
IR 6310 5250 742 300 Ble /560 307, | 2l =
5., CBl 550 2580 L 818 11a8] 3o 18 /51 0 317 1 S
I 21490 loj¢10] sl 2 31 |o 1313 1890 SN e ©
ERRCTE! 5800 50[2lo] et A olao]. 21014 sl .=
T 8w 11070 ino ol qlslo 31300 78 of3! o
N 1347 61319 il 29 3¢ 1y s L FAN v 20
31 i | 1 i | , | i ..
RN R T - - SRR —
¥ ] { B
340 l | i
35 | | - " T
) 36 0 BN T
371
IR ! I 1T 1 i
Ll HNRERE RN R RN AR RN N
L o A ! - ﬂ( f '
a0 Ll [ o BE | R




}

I i
i N
} :

B o o nislo [T RO S R B N} 14 [= 3 BT IV ISR SER AN ANV B ) ol rrey [ -r “ o
! - B e I BT B A INEEAR AR AR R IEEE N AN il ey e e [
s Leoad Wb s w8 ml e et BNl o v R I

— o AL VL U O LARLL B Vi \ - :
m Swg Wy Se N Nel Ly 0‘1 LSS N DN U S ST VR S T VN LY o _!_ Q ¢
— " ~ ~ - ~ ~ .
—_— - 15 - - . . R S iy R - - [ S i
N H
— Mwl\ — — — . — — — — —— - —— o . — — ﬁlrl — — - N
- _ R T N S S - -} ] e e e d e e 1:4 -
N _ J0S S SR P N SO — B e b L] JRUSIY IS B S, Y AN DR S ”r
e - S N U S O U S O U P S R - . . A
£ B B O e e 0 S A [ O I
BN TR N Y U O B _ NN A0 0 I e S T
e R < :3k =\, !l i A n,J?J,nI‘;.O o~ G ] it AT.IAT <o ! O N S ,
e O F 10, 0]~4010 0O 0000 00 0 0~00 0:;M0 000 0O | | | | e
SRR S N N N N O A O o . e L
Ilm | - | — e
e - - 0% BN U S L i - b
¥ N N T D G S A S
v - I - — i
e _ . Lo , .
PR b AU SR A —t — —t
P bl 4L S DS U I YOS N O S ) — |
Ty = Q! of T TS . ]
e e g - AR Tt S e I D B P s ) ik = 7 = it R
_ & R e B e e R ey L NS RN .
F3 T e0i0in 0 o 9T W 0@ 0l W) N @0l 0 v ot A L
@ i T O e O ¢ AR B ST e S it X B K3 R A [
N - . . N Bt B . i
0 i
ey — e .
hA] S —
by _
D — ; e
oo 5 0 ! b - ,,
& = HM!T.A7 W oo — DYy odidio & 50 99 g<old - : T
eg § iov 0@~ 9 ¥ e~ 90 g o - na = ot o ey [ - o
B ol o= e i e el S R el o] [~ ;
[ £agues 0 - i
Wi ! e .
bs i ! —
] L -
Oy
[GRS
A — B
WM o 8 !
[ £ — I a g = Nl lo- PRt S e -
— ot S L e e e YU - :
Eg S ol et~ p @@= MO 0|t d OO el ! i
o= Q[T ol w0 0 99 dln sl e o 9w olmin & 0 | ! i
S s e - b=t —_ — — ] - —— —) ]~ = i
g2 -
52
¢ = owv
5%
L i
A 3l i A _
o = 4 ¢ loivla 9 —'0 0 ord 00 ot/® . o —g)0l0 00 !
AT.m R f TN T T m T et e O TiTe o ot o]0 ;
@ 9 & - i lw I n —i M
P T
2 L
Cn :
9
! .
= |
-
8 - - -
RIS & 1 3 -
b o E S et St o s b o e b
L& T 5 0o 080 B0 oS 0 wrog) sl 0l 0le o o 9% 9o
@ L R N S RS R s R A N K S T T S e B
o it I O T e Bt 0 s B B ol Sl B I .
~ T
oot -
v
A —
~ } .
X} . I S N B N
— R If | i Y | i o R
o s) SO 80 — 00, 0, ¥ 0/00,0]0,019,0/ 0000/ | 1 | .
- £ lojo 0]~ — io 9 @ ca d.son o~ ~no o o4 | L
@ I I e e e e T S A B e e R A RGN S e L
e~ o - — — — — O N A I R ~ o P
o. SO [P SR U S S L - R USRS QNS S S S,
had — NS S, P —— . —— |lwx
hel NN SRS G R— —
hi UNUS U WU DU SNV G, — - -t o
. ) . - PN B S SN (SN R S N T N
o _ . 0 I Y A I - o
i 's ol S ot B Sl ol Rt Il S =8 e BN 8 3 B ) D Al o B R e (0 B A B I Y o e R I et A ) RS Y i
| “m e W g lol i | O sV ) fre Wierl | |
' - . 1 Z. A o -8 ?_ ?v A
: § 39 U I T B R Ot R et T (e A _‘.,./«. Iy :
! _,uv. \ L,,_Q.b/.w_i PRV T g ) W 0 g T :" N g 0 Gy :
: C .34 a. o AL Mg dl b el o e Y %_ Coog o N M) g )Y ol i
BN CEEEEARERELARRRA AN R ﬁ
i i | | _ | ”




I '
1] !
m !
L ,
: |
: |
i .
, i
' . |
H — el [t i3 wy tal T [z F [} - [ N e f. ] ks r (el ol 1 v C t ’ a < - ol t i = 1 _“
= | - — Pl R AR ER AR R ] rfetieanf g & L
R - SN A U 1o ;
e - 1o BN ) ) ) BEE
\ 4 1
I SRR | S SN N N N S - e - - O I ,
— |
f o T Tt & T T R - I R e N - - T - T - -
P | | SR S S _— —_— e e el U D . — P U — e . - —
LR [ — _ . JUUNUNN ERN RN BSO SV P A I . N Bt e O SV B S N -
g <t
| | - —_— L _ Y U DR R N S — - S SR DN NN SUNUIN SUNN S S \
R
U - I - T I R D I R A T ‘0 T
e N RS U NN N N N Y N N m_l.g\aaia N R
p— . - A T LT X - oo
g DY A I A M R A S S R R I R R A A IO AR N
2 ] , B B N -
. =3
et L L . B
i ™~
Ao} —_t S - [ U [
] -
v,
b3 T )
3 w_os 4 _ Y .
v < x|
— Cunea |
) ) p (U I == S e e
b AR A N IR R S N N Moo s NN by eyl N Qe _ !
2 VN N TN T TSN NN o N o TR N TN A S o N Wt S i
2 < | RN < e
—u — - - _
1’59
Ve o
v -
1 n i
a Lo
2 i
T o |
o 5
P 3 . N L A
(O s Ol ls S e @ d T 0.0 gl e g i iy ol L
_Wm [ £ 00,20 000/ F+ N Q1000 00,0000 0o Q—o . [
,n_“w TN N (v _ N i N N ~
:
Wi -
Es
e |
[ !
G
L Eg
= 3 !
B 3 _ !
Loz - £ LTS S 0oy 88— o = ) i digral e ol L I
=] = ¢ 19990000 T8 N0 000 00009000 00T I oo | | i
LR & - NN m Y Ny N l ]
- © ! T I .
0= _
DL _ Lo
= [ !
[ =2
FOx
,L“. i
,.A.Unn & . [
== v £ | ==loi=_ [ [ Y[y ey [y ey R sy it (USSP ey [y g -
Lo ~ E 0/0 0,0 090, 0000000000, 0000 0.0 000 000 00 , |
R TNV IV NV A VIV VI VIV VT VIV I IVITVI N v i v v
B m .
| 5
8
L :
A |
e = L !
— - :
= - Tl e e ] \I!llll\L‘t\. = T ..Q o =l - — — P S 5 A T
) N E 0, 0{0/ 0/ 0/0 0 0|0:0/0/0 g 0 00,0 0.0 000100 0l 00Ol ofo! |
o [ RV RV EVIEN BNV INIVINIVIY NI Y vy ~vivi] | IR T
= * _ .
-
= - - —
Lal
i
m
[}
. S R —_ Lol SN N IO S
~ vw»:ﬁl.\nﬂfl O~ i\ =) B~ il — e d ) g Lo _
2 P £ IS0M O =0 o N—00 0™ =00 N 0Woewtd a0
o i < v v ] V! i M e -
o - & | i .
=
= - — —i- _
v S . R I . R P . N D (S S - . - —
+ 4 A o
ug) PR [ S —— fo B . el R B P B e —— e e e e L — - -
LU | SUN SN SNV (SUUUN WA SN W [ (U U RN DU S SN I I R S T O A A -
el el [2]oia|=lal=21w<]r]2 wlml nwim“;.b aleie _M. m Py mM, et m_«m.lr. PR
e 2 3 R Ch e g ] sl
r <1 rt 5(%/ s e O ¥ e Ly WY &) o o |
! v oL AXAl % A sy w L
i _7& ' ' =
o o d OZIpm,b/omr/wm@/yl%,m/W(,P;
o ool o] sl S s S SN T, T T T o
mw Jv_lrw..ﬂ:v,_.@,. 1,:wﬂ./?kaxvomaso_mn"i-i_ﬂ.,bmm‘ Bi,uulm@l _
o T A S )ty o) 9 AN b | A b B i =17




i

s}
i
«

i
|
i
1
[+ ]
[

i
i
{
!
i
|

!
|
i
i

6777872 8

|
|

|
|
i
|
i
{
|
|
i

7375

‘.

3

!
|
o

30

|
5 66 57 68 £9

— Jl T S
3 « - o
" N\ i 1
—i—wd - -
— 1 — b h
- B . . Sl o b o Lo
E= SN smaabos e st = : : 4 = e S S
@ S_pis 3ol o b NN N TR ¥.m L
2 M W M NN\ ~NEONT N ~EsE Y N~ /_ R f oy HERN . .
2 NN “ _ —
~ H .
L'} —_ L.
b N
P -
N < i f
L3 !
{ 1 - | i
/oY
™ v | ] !
[N : L L
= 7 P T R I o NS e g oim e e Qo T
ee Q- 5 10/0/0:/0/0. 010~ o QM) mf= =~ Q] Q29 O o a .
_mw N\ N4 |V o
s |
Esg A
8% ;
vy i
2 :
(G | !
Z g = ! =
Ww. - ! | o
o3 ~ i s g mic ,;2 ol G - @ oli Wl e o0 L
Wm LT 19|02 90i0/0 0 Q| — olojol Qo) ot Q D; O O i
PER:A & | | :
= m
= -
U—./
b ,,
Ws i _
(S04 m
1.2 %
= o v T
<2 [ - — — — — :
P:R.'llwu - o oyl e — = — i = = S
2 ~ £ 10 010,000 0,0 00,0 0, 0/ 6 0,0]0.0i 0l . 0, “
®.3 &NV VY VIV VNV NIV N N T N T o :
8 : i
& “
0 ]
2 _
] _
2 —_
2 =
I3l a L
= 4
- 0 m_f e ] ) — | o e i T B el e el hL — el ] i i
8 M & |90[0lo0in 0 000,00 0000,0 00 00, o ,
Lo MiviN v i v TN TN N N L
. e |
[~ |
i o
ha I D
= :
o i
ol s I T O A L !
T A beh S0 oigi ol it ol W0/t a0, &0 0 el v 6 g I O
e S = Y09 M0 O XON O ot Weo @ oldaiONo -
. S :T m.ll N . |- /M
i o Q. | “
-
0
hal i b RN QNS NS SRS NS | NS S S
e 1
adl e i e S - —r
el | . N 1l
wt!”ll\‘»tr R S SHEH R . = PECEN Gy B SN S A = SR CUER SRR SUN fE S F -
— i m ) ~ — , Tl ei~ixe Mo - o - e d e b el = e
. . ===l =R === 4 ot @ |~ e | e | < ‘vb.
| e allie= oslmvll. |9 Moo < !
) - ! |
1 L !
; g d d oo A A T eIy » !
i m\ w L[\rw - T Gy LT .,a.,f_.z 4_‘.,w '
VT ' o 4= W @@ ol g = : i
e X oo o ~ QN o/ 222_&23333 B,J
D& - y ! |




; "3 IN 1 PLOTS '
i © Cp‘ w JIP
i B SITE JUNE AUG.
i £ 1 . 69n.0 . S14.0 e R
00 : o
e 19 1110 £36.0
1 -3 kY
j SOURCE OF ss’ MS F
F
i ) . MONTKS , 1 30625.07  30A25.0 * .30E405 e . B
T e ) SITES 1 103041.0" 103041.0 * .10E+06
ERPOR 1 1.0 1s0
H < B
. e TOTAL __ _ _ 3 133667.0 . . o
;] @
H ,
I
4 CCUNI 1976 ___ =6 INCH SOIL DATA .. e i )
@ 6 IN 1 PLOTS K v TP
i
P e
: SITE . ....__. . JUNE AUG I o
: 1 651 68.7
] 19 12040 120.0
i
bl
o SQURCE DF SS us oF
T MoNTRS B 3.2 342 1.0000 o
ﬂ .
SITES 1 2819.6 2819.6  8TD.2500
@ N £PROR 1 3.2 3.2
; T T T TrotAl 3 28261 ) )
i e - :
3
g
;@
# e CUNT 1976 0=-6 INCH SOIL DATA
® . ~
] .7 IN 1 PLOTS
]
; Me w ITT ’
-
bt S17E JUNE AUG
;@ 1 11.5 62
i 19 2444 23.1
§ ‘ ... - . SOURCE . oF S5 MS L F
P A MONTES 1 10.9 10.9 2.7225
¥
RN SITES 1 Z22.0 22?240 55,5025

Ll

4

e

@

e



VA

> o ; TOTAL . 3 23649 .

o , - -
ke

[ ] . :

= . I - _ o U . .
-0

=~ CUNI 1975 g=6 INCH SOIL UATA
. 8 IN 1 PLOTS Fe w IP
A
] SITE JUNE AUS

1 2r8.0 262.0
~ 19 127+0 111.0
R
o T T source ©oF ss MS T F T T
MONTES 1 361.0 36140 .2947
2 SITES 1 13456.0 1345600 10.9845
T T earer 1 1225.0 1225.0 T
o .
) TOTAL 3 1504240

o O

L

<

(W]

O O O QO

CUNT 1976

CUNI 1976

0 In . 1 PLOTS ...

SITE
3

9 IN 1 PLOTS

0=6 INCH SOIL DATA

C:L) i :§$>.

JUNE
S
o4
SOURCE OF

MONTHS 1

... SITES e 1

ERRQR 1

TOTAL . .

W

0=6 INCH SOIL LATA

F v JIP

JUNE
T0.?

aue
3
*3
Ss
o0
o0
00

<0

AlG

MS
=0
(]

<0

F
11.1111

1.,0000 . . ____ . .




&,

A .

4, A
g oo '
.': r*(‘) ¢
I . SOURCE e - e
; MONTHS o1 S.4464 ' oo
3 ° . -
SITES w .0 1.0000

ERROR

; L j
A CUNT 1976  0~6 INCH SOIL LATA o
. i

is Iv 1 PLOTS M v IP

é;: - — t:
3 SITE JULE AUG o
) 1 A .3
b 19 .3 .3 » o
v\ . R 2
3 SQURCE DF Ss Ms F —~
% MONTHS 1 ) 0 1.,0000 N :
3 ;
b SITES 1 -0 eD 1.0600 SR
& - ERROR 1 .0 .0 ) L
' ’ TOTAL 3 N .
.; i had 1
f ~
p CUNI 1976 0=5 INCH SCIL U0ATA
g ' <
: s ™ I , L

'Is IN 1 PLOTS

Lo b

> © © © © O © o O ® 0 © 0 ® 0 © © © ©

&)

SITE  June AUG ‘
S e 5 . 8 : E
19 o8B o7 . 7

Pl

. .
S AR

SOURCE DF Ss MS F

MONTHS 1 .0 .0 1LY _ »

7

k ' : .e
4 SITES 1 .0 0 L1l ¢
4 2 . . . ERROR N 1 0 o g
E ' ¢

2

TOTAL 3 o0 ;
DS : &

6

L CUNT 1976 £=6 INCH SOIL UATA
: e S

St T LI« IR -3



L e

i

e

e

A R S

Gdies 4t
Wide st Ahas

5 D

o

JURRS LTS

9

C R

&

\ . .SOURCE

i MONTRS
SITES
£RROR

TOTAL

CUNT 1976

6 In 1 PLOTS . S aw
SITE . JUNE
1 18.0C

D 1 13-0 .

SOURCE
MONTHS
7 sITES
ERR0R

TOTAL

CUNI 1976

17 IN 1 PLOTS Py m.; TF

SITE JUNE
[ L, 5.3
19 5.5
sourcs
. _ MONTRS -
SITES
ERROR
TOTAL

0=6 INCH SOQIL VATA

ks

w

0=6 INCH SOIL UDATA

DF

CUNTI 1976 n=6 INCH SOIL UATA

3 In 3 PLATe L

rY

AUG
]
5

.1
o4

SS
4203

2.3
12.3

56.8

SS
°0

«0

.1

MS F
423 3644990
263 «1837
1203 A
MS F

«9 . 09,0000
[t 25.0000

=0

@

@

o=

£5e

et ax L

wa

G

W

R

&

k24

Py



ﬁ"“ D e, %”m" e

-

i e e M IS

|

1. WL

wd

o

o wdbe N
S e

L iz A

3

H

v
i
'

CUNT
6 IN 3

® © ® © © O © D )
| | §38

@

14100
1040,.0
1140.6

N N
2 ewl

SQURCE
MONTES

SITES

e .. ERROP

TOTAL

ANT.0
T77.0
1430.9
DF SS
1 100362.7
2 152136.3

298676.3

N

S 551175.3

1976 g9=A INCH SOIL DaTA

Lomg
PLOTS K w XX

SOURCE

MONTHS

e mo— .. SITES.

ERROR

e . TOTAL

aUG
Q2.6
173.0C
153-0
DF Ss
1 1317.2
4449,7

13298.4

ua NN

1906544

1976 0=6 INCH SOIL DATA

pLots . . Me v

SITE JUNE
3 . 602
4 e 370
28 1364
- SOURCE
ee .. MONTES
SITES

ERROR

RE

AUG
111
- 3843
15.4
DF ss
1  349.6

2 664.1

N

858.6

S 1872.3

ws
100362.7
76068.2

149238.2

¥S
1317-2
222449

66492

MS
349.6
332.0

4293

6720

25094

F
«1981
03346
F
8143 . .

7734

)

o

[}

g@

&

£

e e



pe

A 2 134 15.4 _
k- =] =
# source DF ss BT F

: o . _ MONTES ) 21 349.6 34946 «8143 _ .

e SITES 2 6644 3320 .T736 o
P 5 ERROFR 2 858,6 42943 .
o TOTAL, 5 1872.3 :
4 L g

0 CUNI 1976 0=6 INCH SOIL UATA e S

4 @72 8 In 3 PLOTS Fe ™ RP &
FI-)

SITE JUNE AUG o

3 10940 7849

3 @ 4 ) 210.0 17040 o
| x 28 . R7.0 13l.0

e @

g e . SOURCE DF 5S MS Foo e SR
i e MONTKS 1 113.5 113.5 1077 o
SITES 2 10675.4 5337.7 5.0455

Y ® . %
. _ . ZRROR 2 2107.5 1053.7 L .

4 e ToTAL 5 12896.4 s
3 e .
= e CUNI 1976  0=6 INCH SOIL UATA , &

9 IN 3 PLOTS QU 18] Rf'
@ &
@ SITE JUNE AUG 2

o 3 3 3

; 4 N .5

z @ 28 1.0 1.3 &
L SOURCE OF ss S F @
=

MONTHS 1 ] o0 4094

i® ¢
o SITES 2 .7 <4 | 15,3284 S

J o , FRRCR 2 o0 o0 &
] TOTAL 5 .8

29 ’ 5
di CUNT 1978 n=6 INCH SCOIL UDATA '

ie .
i 10 In 3 PLOTS Fn ke

i 3

Y TS S g 4 s



o i BT
S

o R ey

L3

.

s AL

ik d s

e

R A Al SN A e s

L

R

Fi9

B Y e T

CUNTI .1976.
i1 IN 3 PLOTS

SI1TE

2R

CUNT 1976

.- TOTAL .

SOURCE - DF

-

MONTHS
SITES

ERROR

m NN

0=6 INCH SOIL LATA

Zn o REP

AlG

& W
PR
N o

- SOURCE - DF
MONTKS 1
SITES

ERROR

utonDN

TOTAL

0=6 INCH SOIL DATA

SOURCE
MONTRS

. SITES

3.8

162

21.9

4.0635 . [

8.5732

3344

4423398

£)

£

o
&

]

g

&




SS M3

s

SOURCE

MONTHS

L

R R eT RN
{
'

I

RISV o

Nt

G
wol
=) CUNT 1976 p-6 INCH SOIL UATA N :

4 - %
LD T3P Fo - e e - B, IR
i o) H
e EN
G ' &
'I‘ SOURCE r "i
e &

. MONTHKS

3 @ SITES . 1.0000 ) S
3

%

1 @ o

Ry

... CUNI. 1976 0=6 INCH SOIL DATA - , . L L
@ 16 Iy 3 PLOTS Ny v RE ' ) ’ s

A & % i
: SITE . . JUNE AUG L o . I L e

X 3 iy 0

. @ 4 1.1 o7 & v

: 28 o4 «3 :
L2 . & -
- . .. SOURCE . OF Ss MS e F e i L.

! £

-t
°
—

2@ - MONTES .1 90000 ' N

=P : A SITES .5 23 1g.1111 , , ‘

Py

_ ERPOR 0 ) o ) - o o

w n N
°
(53

@ ‘ TOTAL

S CUNI 1976 0=6 INCH SOIL UATA ) &

E -
% isino3sots T omw BF _
‘ e : . £
@ SITE JUNE AUG e i

3 .8 b ) g
& -9 .8
. “ -




el b

Uatsnd

B & O 0 © @ 6 o

Fanal gk g

£

2 @& & € © o9 O

o

D

@

e Pl - e Fist bt £ A 'E‘,_AL S A

2 T

SQURCE OF ss MS F
MONTRS 1 1.6 1.8 05454
SITES 2 26.8 113.4 5.3922
ERROR 2 5.0 2.5
TOTAL 5 33.3
CUNT 1976 6=6 INCH SOIL UATA‘
Te tn 3 pLoTs. . S v RE B
SITE JUHE AUG
3 23.0 1640
& - 15.0 11.0 .
24 13.0 18.°0
SOURCE ) DF SS MS F
MONTES 1 10a7 16.7 <4228
STTES 2 30.3 15.2 £6026
ERROR 2 50.3 25.2 .
e . TOTAL 5 91.3
CUNI ..1976 - 0=6 INCH SOIL UATA ]
17 In 3 PLOTS | Prow e
SITE SJUNE AUG o
2 S.4 .
& S5el 5,0
28 5.7 .
- e _.SQURCE .. ... . .DF. ss MS e e e
MONTHS 1 0 0 0
SITES F ol 2 43,0000
e ERROR . . 2. / o0 o0 - _
o TOTAL 5 o4

3

I35

i)

€

43

£y



a0 MONTHS 1 0 ) 0
r SITES 2 o4 .2 63,0000
310
) ERROR 2 .0 .0
.; ~
I TOTAL 5 oh
2
10
ERR CUNT 1976  0=6 INCH SOIL UATA
&oo 3 IN & PLOTS Ca w B3
b Lo - o PR
g o
i @Q_" SITE JUNE AUG
S 50200 45R0.0
) 284N.0 466100
@ 12 790.90 1000.0 !
J T U 61600 55n0.0 U - S —_
&
: SOURCE oF ‘ss S F
B MONTRS 1 1485.1 148541 ,0072
o ’ 7 sIves 3 27240810.4 908027001 43,8564 T oo
3 ot _
ERROR 3 62116504 20705501
T o@ TOTAL 7 27863460.9
E S .- e -
¥ o
I CUNT 1976 0=6 INCH SOIL UATA
6 IN & PLOTS B T
&l
= SITE - JUKE - AUG
.5 . 16840 15240 —
A 99.2 93.0
@ 12 1210 11940
s 14 10040 162,90
4 & .
. SOURCE OF ss MS e o i )
5 e MONTHS 1 51.6 616 2.0623
A4 . SITES 3 5060,2 1686.7 56,4662
e
i . _ ... ERROR . _ _. 3 A9.6 2909 e
32 TOTAL 7 5211.4
ie
: @ CUNT 1976 =6 INCH SOIL UATA
' T IN & PLOTS Mu v BS
S SITE JUNE alc )
5 25.3 26,8
’ o T - Q. .

LN

o

T



sy 2% it o i B tas TS - 2 N
A i e i

4 ok
4 SOURCE DF . SS MS F
3 D ¥
q MONTES . . . : R
%:D\’ 1 1 S 0008 e .
33 SITES ' 3 402.8 134.3 8636 o
4 e ' o
ERROR 3 46644 155.5

i 8 TOTAL 7 B59.4 , o

i e e |
38 CUNT 1976 0=6 INCH SOIL DATA &

E :B In 4 PLOTS . N - T 7 T o T a

g @ SITE JUNE AUG : @
. s — 1500.0 17540 . - . - e e e o

> 5 410.0 11740 ‘
1@ 12 126.0 187.0 ] i >

3 14 0 1630.0

P ' :
I8 =
i T o . SCURCE oF ss . MS F. ) o . . :

54 MONTHS } 1 496,41 49601 .0007 . @ !

SITES 3 7642P8.4 25476208 «32397

. ERFOR . 3 22499%91.4 749997.1

D

TOTAL 7 2014775.9 =

] CUNT 1976  0=6 INCH SOIL DATA ] ®
- :
9 In 4 PLOTS Cu »n B> . , :

SITE ) JULE AUG . ' . i ke
5 2.4 1.9
6 1.9 ol

.3
o0

it b
L)

v ‘ 1
= (RS RS ¥ -

SOURCE DF ss MS F ' ' ’ .

MONTRS 1 MY -0 0320 &

® o

T stres 3 2.2 .7 Lsezs T )
b ERROR v 3 462 leé &
i3 TOTAL 7 6.5 £




- P
i 2
g SOURCE OF S5 MS F
- MONTES 1 .0 0 . 0320
- ~ s1TEs 3 2.2 .7 .5228 _
@ . & 3
o ERRQOR v 3 462 lad ;_
Y TOTAL 7 6.5 oo
o)
€
g

[ag) CUNT 1976 c=6 INCH SDIL UATA -
Lo .

i0 In 4 PLOTS —_ . )
a2 F w BS ‘

s

20 SITE JUNE rUG
= . .

—
~N
S PWO
o 4 e o
S He
-

e —eoe.... SOURCE DF Ss MS T [, e I - -

® MONTHS 1 le4 let 2.2288

atidtred

™, ® SITES 3 T4.3 24.8 38.2031

- o _ EPROR 3 1.9 .6, . i )

1 ) TOTAL 7 777 %

i o ©

CUNI 1676  0-6 INCH SCIL UATA .
i1 In & PLOTS Zp oo RS

1]
0n

TE JUNE AUG S
3.2 2 i
2.1
-8 1
1.0 . 3

FISR AV T )

SHatintsity
.
—
.

;
1
:
i
|
)
,
;
.

SOURCE DF ss MS F '

@& "~ MONTKS 1 o0 0 L0126

SITES 3 3.5 12 L6273 .

A%

o

4 , ' ERROR 545 1-8

~ w
0
o
o
N
Py

1 @ TOTAL

PR ] e &
E CUNI 1976  0=6 INCH SOIL UATA , ‘ , ¢
; - -

i
- - o

£ B




AT

I3gn%1 ©

i L

T NN

2 D O 9@ O @ © o

&3

e o o

1]

SOURCE
MONTHS
SITES
e £0R0F e e
CUNT 1976 5=6 INCH S0IL UATA
~TT ITTr——PaFs
S AUG
1
. 1 -
- SOURCE MS F
HONTFS «Q 1.0000
1.0000
CCUNT  197s 9-6 INCH SOIL DATA
je IN & °LO0TS ‘ T -
Ne o BS
SITE JUNE AUG
- e m s e o e 7 2 e e - - S, e et e
1 1

o

... . . SDURCE DF ss MS F
MONTHS 1 1.4 1a4 - ,e257
SITES 3 22.2 T4 2244

i 3 Y. G0

o

i

2]

)

£

4,
i

[¢

&




i e 12 .2 .3 . .

B 14 1.2 3.9 '

] o SOURCE DF ss MS F o . . !
e MONTKS . 1 1.4 1.4 .2257 o A
R SITES 3 22.2 Te4 1.2244 :
pl 2 . &

; ERRQOR 3 18.1 6.0

19 TOTAL 7 41.6 .
5 a3 : :
B @,:v) &

4 e} R . o . o

4 o

5 G2 cunt o197s 0=6 INCH SOIL UATA ©

3 -

3 is IN 4 PLOTS PR m RS ‘

36 @

§ - . I } Lo ;

'ﬁ.a ; -~
306 SITE JUNE AUG %

H 5 40 4.§

3 6 1.8 2.

1 12 ” <3 3

\} Ll 0 F w1 442 e e e P, — e

i 2 &
. SOURCE " DF ss MS F
- MONTHS 1 349 3.9 2.4000 %

t I T s1TES 3 12.6 401 2.5255 S T ' o
i ' © ERROR 3 4.9 1.4 C
oo ' " voTaL 7 21.2 ' 5 0
i oo

z .

4w CUNI 1976 0=6 INCH S2IL DATA S
5 i6 IN 4 PLOTS S ' ' :
i oW S BS o g !
S SITE JUKE - AUG ¢

iy —— 5 - - 15Ra0 16160 S

4 A 34.0 76.0 .

o e 12 . 20,0 11.0 5

E 14 960 125.0 .

& @

g e .. _..SQURCE _ . DF ss . MS T R o

L o MONTHS 1 3.1 3.1 .0032 €
L SITES 3 16286.4 5428.8 5.6940 »

@ 2
e ERROR 3 2964 .4 288.1 o

3 @ . TOTAL 7 19253.9 &

2@ £
% CUNT 1976 g=6 INCH SOIL UATA ’ €
17 1N 4 PLOTS Py ow R




- e P 4 3 L i T L s
E JUNE AUG
i S.6 565
E S.6 S.4
53 Se0 !
E Sa7 5.6 _ _ .
I
; SOURCE oF ss MS F
K MONTHS 1 .1 .1 13.3636
E 0 3 & -1 - .3 el 20,6364 T
: £PROR 3 .0 .0
3 0 TOTAL 7 ob
. e I e
; @
3 9 CUNI 1975 0=6 INCH SOIL UATA
# ) . . _ I
¥ 3 IN 5 PLOTS
iz 8 C& 18] TG
EE s1TE JUNE AUG
-7 11700 12500 o
5 1387.0 140940
2 643.0 12453.0
24 1%3/0 .0 128040
N 3 959.0 818.0
34 144240 14000
SOURCE DF ss MS F
i e MONTHS 1 11192.1 11102.1 .1951
; N . . SITES 5 54154644 108309.3 1.9034 B
3 e ; ERROR 5 284514.4 56902.9
et
: TOTAL 11 837162.9
i e
i . 0
4 a
,:J
i e CUNI 1976 D=6 INCH SOIL DATA
e
6 v srots . K v PG - S S
ER
=
A
3 SITE JunE AUs
S 7 11540 17240
e - 8 B7.8 Q2e6 - S —-
S Bl 91.0 220.0
SR 24 21R.0 131.0
! 31 1r1.0 1n2.0
! 4 1760 11ual

o




E SITE JUNE AUR .
7 115.¢ 17240 ¢ o
e e B ... . BTeB . . . Q2.6 S e e e e e ;
q 91.0 220e0 '
Bk ] 24 21R.40 1310
5 31 101.0 10240
- 34 12640 ©o114.0

. SOURCE OF Ss MS F
1 MONTHS 1 T17.7 177 2740

SITES 5 10609.1 2121.8 -8101 : o

ERROR s 13095.9 261902

TOTAL 11 2442206 - ) .

CUNTI 1976 0=5 INCH SOIL DATA

ﬁ;ﬁ;‘n‘ %

® 7 In S PLOTS ’ 5 o-

M v PR , o o

. \‘w

S1TE JUNE AUG
7 2.2 8.9
® R 23.2 ;5.9 . . i
: o] R 14.1 194 . ' o - . I .
24 123.0 765 :
82 31 9.5 4ot : &
34 23.2 2.1 -

fas)

::; o &
g - e e .. SOURCE ... DF ss e UMS L F 5
Ao wonTes 1 645. 6453 2.1069 @

3 - SITES 5 11506.1 23p1.2  11.0791 .

. g

: e ... _EPROR . 5 . 1038.5 2077 T T . - R

Ee TOTAL 11 13190.0 &

;d

3

e ¢

E o CUNT 1976  0-6 INCH SOIL UATA &

4 8 IN 5 PLOTS Fe v PR

i &

i e SITE JUnE AUB , & -
3 . 7 108.0 25.8 :
8 ) 136.0 L 11648 g ;

D
o

2A.6 860
L. 26 ___ . _.. 187.0 173.0 el e e B
31 147.0 16540
34 . . 21841 128.0 . &

SOURCE oF ss MS F ' ' €

MONTES 1 394 .5 394.5 « 3645

H ® D

: SITES s 209096.2 41980 31,8794

i

c 1 < Sl 1




KT A e s S St RS e S Sh e e SR e e e ol i S

26794.8

R
5 &

e

o> CUMI 1976 0-6 INCH SOIL DaTA

w PE

9 IN 5 PLOTS QU

Lo AR i e B

it SITE JUNE AUG
@ 7 .3 .2
3 3 .5 .7
9 .3 o3
7 @ 24 3 3
.3 I o o3 .5 . . T I

E 34 o4 .3

SOURCE DF SS MS F

ST, MONTFS .0 0. .2529 S

P
.

N

)

(=]

i@ SITES 4.9829

ERROR s o0 0
)
TOTAL 11 o2 : L
i 8

Y I . QUNT 1976 0=6 INCH SOIL LATA
10 IN 5 PLOTS | F w PG

m
(&8
[
=

T ‘e

I e : 3 28

R Q 5.0 4.5
g e £ o 7ie
36 Te7 10.3 e .
T

SQURCE OF Ss MS F

R o MONTHS o .0 .0 +0008

2 7 s1Tes s 25.9 5.2 £.6923 i oo
i EPROR 5 5.5 1.1

2 ToTAL 1 31.4

£ U ! - — E e e e e e e
g .

- LTI S A Cefo iy SO0 UATA )

)

© o

)

] 9 &)

o

@

el

oy

7

- ooy o g



LN A AT it

kg

S2har s

i bt

ot LV S D AP A

grag © @ ©

0
B
J

f

D

e

3

CUNT 1976

11 IN 5 PLOTS

SITE
7
Y

9
24
31
34

CUNT 1976

" CUNT 1976

Env o (v

JUNE
-8
4.0
.2
1.2
1.3
2.9

SOURCE
MONTES
. SITES
ERROR

TOTAL

SOURCE

MONTHS

11

0=~6 INCH SOIL DATA

IS

OF

11

0=6 INCH SOIL UATA

0=6 INCH SOIL UATA

AUR

5.5

314

CF

a

o

]

&

Fi

(i

£

&

e

)

g 1 e



&)

34

o)

]

P

EPRUR

% TOTAL 11 .2 . ) 3

% . - - - - A S - - R R . R

I CUNT 1574 0=6 INCH SOIL LATA
H {4 IN 5 PLOTS My o TR

gl

@ SITE JUNE AUG
7 «8 3
7 3 ol »5
3™ o -1 .6
. 24 o .7 .5
b 31 4 I
5™ , 34 .3 .7

8]

0

N
a
7
0
o

SOURCE OF MS F

CMONTRS - 1 .0 .0 C L3077

] . =

SITES 5 .1 -0 6765
= ERROR 5 .2 =0 @
TOTAL 1m o4 -

CUNI 1976 0-6 INCH SOIL DATA - o ' ' o -

E 15 IN 5 PLOTS Py v PR

i
g
i

5 st UUNE v - ‘ o I o .
.3
.8
1.5

-~
[SrRY
LY

FUUINOO

SO . [ o F

SOURCE DOF 35S M5 F

U TR I ] .0 B « 1 L2RTT




g UL

ik

Y

e

T By

o
&)

Bk

A AT

ok e e

i

e e e

i W d a0

e W e e

h1~2 %

-

28

[yeny

PNV OO

- 24 1. 1.5 L=t
31 - 1. a7 R T . .
N 34 . o2

sbuRcE OF sS - MS ' F
MONTHS 1 « 0 o0 «2679
o SITES 5 1.9 o 3.4226 &
co ERROR 5 o6 ]

2

Lo e e e Lo TOTAL - . N . 245 . o e e

e o g

CUNI 1976  _0=6 INCH SOIL UATA , , ISR ,
™ {6 IN 5 PLOTS S e PR . 7 %

® 2
.. SITE . JUNE AUG . - e R L e

7 140 250

™ R 15.0 13«0 @
Q 1A+0 24,0
24 TAD 140

o 3 28.0 33.0 %

U 34 [ 18,0 . 14.C . . \ . . - . -

k1

SOURCE OF ss MS F
= o MONTHS 1 48.0 . 4840 1.7021 2
7 stves 5 212.0 42.4  1.5035

ERROK 5 14140 2842

N TOTAL 11 401.0 =]
o 2
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@ CUNI 1976 0=5 INCH SOIL DATA

i7 IN S5 PLDTS

a ) Py v PR ' 2

& SITE JUNE AUG ' o

7 5.7 5T - e -
2] Sa6 5e5
Q@ 9 5.6 5.7 &
24 5.2 5.4
31 5.0 4.8 P
2 34 5.0 449 &
@ SOURCE DF sS MS F £

MCNTFS 1 s 0 "0 0769

e e e . SITES . 5 U 1.2 .2 22.7846

&3

EFROR s .1 a0

R

TATAL 11 1.3
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1% a3 CUNT 1976 c=6 INCH SOIL LATA
7 2 3 n 6 eLoTs Ca v BF
.o
% §<r
i
SITE JURE AUG
é 3 1n £73.0 A
3 ERY! o ge3.0 1000.0
= 25 24300 1430,0
: ®
3
B SOURCE OF ss
R |
4 - MONTES 1 £5940,2
i3 SITES 2 2119816.3
E ) ERROR 2 261502.3
3 TOTAL 5 2447258.8
i
%
i s
E CUNT 1976 0=6 INCH SOIL UATA
3% 5 v s pLOTS X s RF
é LY
2 SITE o JUNF - AUG
: 19 51.3 23.2
4 % Ta 1ra.C 08.0
o 25 150.0 123.0
3
i < e. . .--..SOURCE . . DF SS
ER . MONTHS 1 17.0
g SITES 2 5452.1
1B
; ERPOR 2 1157.8
E TOTAL . 5 662649
K g
CUNI 1976 . G=6 INCH SOIL UATA
7T IN 6 PLOTS Min - v BF
i3 S1TE JULF AUG
L 15 1.8 108
18 TL.b 3.0
N = 1% en Tha2

MS
65%94¢.2
1059908.2

1307512

MS
17.0
272640
578.9

F

,5043

Re.1063

20294

407090
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o CUNT 1976 o=6 INCH SOIL ULATA
IN 6 PLOTS Me v BF
o
& SI1TE JUNE [\SId
in 1.8 10.8
18 Luh 33.0
P 25 15140 76.2
] SOURCE oF ss
o) MONTHS 1 752.6
=t
=2 — o SITES 2 1243240
o)
T2 £RROR 2 208604
=
TOTAL 5 15271.0
e
&)
o CUNT 1976 0=6 INCH SOTL UATA
8 IN 6 PLOTS Fe 1w @F
@
SITE JUNE AUG
S 16 21.2 9642
18 ‘ 16440 17840
25 16660 197+0
° 6
SOURCE OF S5
®
. . _ MONTES 1. 1350.0
@ SITES 2 2087043
ERROR 2 20710
@
el . .._._TOTAL . 5 2429143
@
o
CUNT 1976 0=6 INCH SOIL DATA
@ 9 IN & PLOTS Cuo o RF
@
SITE .. .. JUNE UG
10 .1 .1
@ 18 o3 «3
- 25 .6 .7
e
.. ._.SOURCE _ DF 55
[ MONTHS 1 o0
SIT 2 .
o ES 2 3
. ERRPOR 2 -0
5 o3

@ TOTAL

MS
7526
621640

1043.72

MS
13590
1043541

1035.5

MS
0
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F
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. 5.9587 [
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1975 0=6 INCH SOIL UATA
PLOTS Fi BF
SITE JUME AUG
10 5.5 448
18 7.7 7.1
i 9 25 1n.6 10.3
i - - e e R
9 SOURCE oF ss MS F.
1 MONTHS 1 o4 <4 19.6923
: i S1TES _ 2 28.3 14+2  €53.1538
409 EPPOR 2 .0 .0
TOTAL 5 28.8
#0009
4 - e .
:3 .
E
3 ’ CunT 1276 f=6 INMCH SQIL DATA
3 LI In 6 PLOTS . Za i BF .
i a
; SITE JUNE aug
R B 1n .1 6
% 18 . 1.8 1.3 -
N 25 17.9 20,9
s SQURCE OF ss MS 3
e LUMONTES. L L1 1.5 1.5 <9596 e —
E ‘ SITES 2 455.8 227-9  141.9885
EPROR 2 3.2 16
2 , '
e . TCTAL ... . B 46046 _ o
49 i
i j h
CCUNT 1976 ._. 0=6 INCH SOIL DATA e
% T N [+ LTS
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2 8
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0
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CuNt
14 IN.

JUNE

SOURCE
MONTHS
SITES
ERROR

TOTAL

1976 . 0-e INCH SOIL CaTA

SCURCE
MONTES

SITES

1976 0=6 INCH SOIL DATA

6 PLOTS . . _ Ve

SITE

1c
D ¥ I
25

SOURCE .

_ MONTES

SITES
ERROR

TOTAL

i RF

Ss

o8

o9

F
=1 27.0000
1.0000 e -
MS F
[+ R 0

oh 274444

e 0
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i5 IN 6 PLOTS

- SITE -
15
12
25

Cunt 1976

i6 1N 6 PILOTS

- . JUNE

. SOURCE

MONTHS
S17TES
EPROR

TOTAL

S w

SITE JUNE
in 1440
1R 1440
25 200
SOURCE
. MONTHRS
e e SITES
ERROR
JOoTAL

CUNI 1976
i7 IN 6 PLOTS

SITE

19

18 R
25

PH 1w

=6 IMCH SCIL UATA

BrF

AUG
23-0
1660
17.90
oF SS
1 107
2 163
2 363
S 63+3

0-6 INCH SOIL VATA

BF

OF SS

MS R

o0 .1880

46 20.6241

2 e

MS F
107 .5872 o

B2 04495 .

18.2
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o
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s1TE JUNE AUS
& 1n 5.9 S.4
18 5.0 4.9
R 25 5.5 5.2
r
- SQURCE OF ss
g
MONTFS 1 .1
A SITES 2 .5
B = RR .0
4 ERROR 2
4 Lo _ TOTAL 5 .7
A >
3w
E ea
Y
. CUNI 1976 . .0-5 INCH SOIL DATA
T 3N T PLOTS Ca v A
5 _ ... SITE . . JUNE AUG
e 11 127C.0 161040
4 13 1520.0 1180.0
. 2n 10100 836+0
\ 22 4G3.0 111040
E - 23 1472040 1190.0
3 . 2T 191¢.0 206040
E 29 1960.0 1600.0
4™ 32 1580.0 267040
; 33 146040 220040
@
B ~ .. SOURCE DF ss
g = MONTES 1 6396247
- SITES 8  2539759.1
B B .
2 - _ERROR _ 8 805069.8
E TOTAL 17 2408791.6
i
[
1 ‘
| - .
o= CUNI 1976 0=6 INCH SCIL DATA
= 6 IN 7 PLOTS K v P
e SiTE JUNE AUG
3 n 10GaC 150.0
1 4 13 153.0 116.0
2 - 20 2.6 1n6.0
E o 22 10140 101,90
E I 23 157.0 153.0
[ B 27 187.0 167.0
i 79 145.0 18740
N 37 ) 121.0 131.0
ho2 332 13640 15340
- SOHURCE DF 35
- AT S i 1601

MS F
-1 4£.7500
L e2 12.3333

':0
MS . F ...
63962.7 6356
31746949 341547
1006337
MS F
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o
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S1TES [ T0(%9.8 B8761.2 1.2208

ERROF 8 24114 o
TOTAL 17 11682.3
1976 ¢=6 INCH SOIL UATA R
PLots . MN a . . L . o e b
EEE: o
F o SITE JUNE AUG
a4 W 11 3640 3261 @
3 13 . o 678 alah L R, N
2° 25.8 2N.8
@ 22 S4.6 2643 o
3 22 47.8 34.3
: 27 2het Lle2
3 2 20 24.2 26.0 e
E 27 A, 354 . 6U B \ - - .
2 33 4.8 7.4 &
H SCURCE DF 5S %S F
o8 =
: 4 MONTRS 1 5541 551 .4296
i 3 SITES 3 1351.8 169.0 .3167 o
: E . 1
-2 ZRROR 8 1026.6 1253
: TOTAL 17 2433.5 B
: 9 o
E CUNI . 1976 . . 0=6 INCH SOIL UATA e e
2 ® g1 7 PLOTS Fe s A K
e
." a {:;
_SITE . .. JUNE _ AUG o e e —
1 14040 12840 -
13 16840 130,90 =
D) 153.0 . 289,0
22 . 121.D . 162.0 i .
23 214.0 204.0 _ G
2T e GRELC . 201.0 . I I
29 AN Jgol.0 :
37 212.9 27240 G
33 12040 197.0
... ..SOURCE . DF ss .oMS CF e
MONTES 1 272.2 272.2 20410 ’ €




29 an. lol.0
i@ 37 21240 27240
33 12040 10740
i 8
- < eem . SOURCE DF ss MS F ) ‘
TP MONTRS 1 272.2 272.2 20410
5 SITES 8 70699.8 8761.2 i.3208
5
. ERROR 8 53067.8 6633.5
a4 @ TOTAL 17 123429.8
G o
a3 g
4 L0 I
g 2 :
; ﬁ; CUNT 1976 0=6 INCH SOIL UATA
9 IN 7 PLOTS Cuo v P
e
‘ - e
P SITe JUNE AUG
E 11 .2 3
N 13 .5 ol
g oe 22 2.6 1.7
22 .. e 3 e
- 232 N o7
K @ 27 . o1 .9
2 73 Y 0l
; 37 .6 .7
8 kK] .5 A
I SOURCE DF ss MS F
MONTES 1 .0 .0 .0028
108
3 . SITES . 8 5.2 06 6.7138 E
E
P ERROR 8 8 .1
; TOTAL 17 5.9
; I
4 e
T CUNI 1976  0=6 INCH SOIL LATA
10 IN 7 PLOTS e B .
i e
E: SITE JUNE AUG
- 11 4o 5.5
. 13 . 648 6ol 3 N I
é 2n T Hal
106 22 8.0 8.5
3 22 7.1 7.1
- 27 9.6 946
P 29 9.0 Qo6
- 22 oo 1251 152 _
3 23 © et 7.1
“‘}: 5
: SOURCE DF S5 MS F
& .
MONTES 1 2.3 2.3 3.9356
é SITES 3 97.7 12.2 21.1235
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22 cynt 1974 p=6 INCH SOIL LATA :

sl
=~
o=

3211 IN 7 PLOTS Znv o A . 2

3 ‘
L. SITE . L JUME AUG e

2r
22

23

29

O P WO N WO

“ s s e s e s

NN DO
¢

33

o : SOURCE DF 35 : MS F o
? : . NONTES 1 7.0 7.6 ' 2.6813 D
SITES 8 8647 10.8 4.1764
e ERROR - 20.8 2.5

2 TOTAL 17 11444 G

3 CUNTI 1976 0=-6 INCH SOIL vaTa o

£l JUNE o

% o
5 o .
' £
k] SOURCE MS F . . ? L
S .
5 MONTFS 0 .1290 T o
_ SITES 6129 ¢

& g

TOTAL




et

KR

sy

Sty e

B

SR AR

st

bate )

3
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SOURCE

MONTHS

8

17

CUNT 1976  0-6 INCH SOIL DATA
ST N CNSCS o

F

°
—

12.5000 .

1.0000

CUNT p=A INCH SOIL DATA e o

1976
7 PLOTS fJ1 o B

16 In

SITE
11 -5 b
13 -7 ol
zn o7 -1
2? -3 s
73 . 8 O

. .. le5 o7
29 .6 «3
32 . 8 1.5
33 4 A

i
n
v
]
:
t
'
-
i
:

SOURCE DF Ss MS F . -
‘ MONTHS 1 sl 51 27005
SITES 8 le4 o2 21279

ERROR

fer]
°
o)

el .

TOTAL

oy
~i
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n
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JUNE AUG e e
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PUREE sl - 4 i o G
3
i 9 CUNT 1976 0=6 INCH SOIL UATA
k4
® -
4 T35 In 7 PLOTS ve ™ B
I
. oo
1 = SITE JUNE AUG
E 1 17 12
3 - . 8
PR | 2 1.0 .3
7 22 . 1.3 .6
3 23 1.0 1.1
A 27 .1 1.4
: 29 8 o7
as , i.7 1.8
# 33 .7 .6
HIE 7 SoURCE oF ss WS F
g 2 MONTRS 1 -0 .0 .0032
. . SITES 8 1.9 .2 1.3880  _.. .
[ ERPOR 8 1-4 .2
: TOTAL 17 3.3
i@
X
EREE
» CUNT 1975 6-6 INCH SOIL UATA
i is In 7 PLOTS S . f
2
SITE Jung auUs
2 n 33.0 30.0
13 21.0 1400 .
2n 200 18.0
8 22 1640 12-0
; 23 22.0 2740
E 27 : 2040 13.0
4 9 20 . 160 210
- - 32 R 210 2840 -
33 15.0 100
a2
b 5 SOURCE oF ss MS £
: . ... MONTES 1 12.5 12.5 .9346
P SITES 8 803.4 1004 75088
. ERROR 8 10749 1344
E e UTOTAL . 17 922.9
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CuUNE 1974

a=A INCH 50IL wATA

et

A pin. PP A

47 qew reors S o A
i 2
. STTE Jung AU
£ 1 33.0 3040
- SR . L 21.0 1400 S
i . 2n 20.0 18.0
8 22 e 1040 12-0
3 23 32.90 27.0
k 27 . 2040 13.0 ‘
i 8 2° . 16.0 2140 '
I R — 21.0 . . . 2H.0 . B e =
: : 33 15.0 100

&

R SOURCE DF ss MS F
. . . __MONTKS R 12.5 . 12.5 49346 e
i @ SITES 8 803,4 1004 7.5088
' 5 ERROR 8 197.9 13-4

... .. TOTAL 17 922.9 .

B
4 B
5 CUNI 1976 0=6 INCH SOIL DATA
: i7 IN 7 PLOTS Pd o #
iowo . SITE JUNE AUG B}
= 11 5.4 5.2
; “q— 13 S.3 5.2
3 25 5.4 Sel
: P 5.3 5.5
P 23 5.1 4e9
27 5.1 5.2 -
; 23 5.4 5.1
1 @ 32 50 5.0
33 5.3 5.1

o
. . ... ..__SDURCE oF ss MS F L
39 MONTHS 1 .0 <0 3.0000
' SITES 8 .3 .0 2.7037
i@
3
. ..___ ERROR 8 .1 -0 .
< TOTAL 17 .5
e
2
-

)
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1976 0=6 InCH SOIL NATA

BLOTS

CA W N

SITE JUNE AUG
15 1640,0 3510.U

v 1900,0 1610,V

D& SS

MON | HS : 1 624100, 0

MS

_624100.0

SITES 1 672400.0

1L6LUUNA, D

672400,.0

TTa1spu00.0




TOREE (513

4 __CUNL_ 1976 0-6 INCH SOIL NATA .
BIRC St 8
173 N PLOTS Me o T
o -
- SITE JUNE AUG
z is 7790 2580.0
I 30 431.0 412,u
i - SOUKCE OF s< MS F
: MONTHS 1 793P0 783a81.0 .Q5A7
47 sITES. 1 15Rzseu.0 _1582seb.n  t.el1l o o
1o~ FRRUP 1 826100,0 828100,
E:
TOTAL = 204505,
4 —- _ e L I ; e S
R
[ )
CUNI 1976 0—F TiCH SnIL PATA
. 5 IN A PLoTS - (R v T 7 ~ , o ] B
i N B PLOTS - L . S
4
3 - TTSiTE JUNE T AyG T - T - -
1 33.3 68,8

E 393U, S2el o e ~ A R . o . o
3 .
3 .
i
i SQUKCE  ©DF s< MS F .
i MON [ HS 1 712,90 712.9 9.20%87
A - N I [ e e U
2 S1TES 1 60, A 60,8 I7856 ~
:
a7 FKROR SN B ¢ 1 77,4 e o _
i TOTAL % RS1,2
3 I e L - e
i v
J , ’
L CUNI 1976  0-6 INCH SOIL DATA !
’ TE In 8 PLOTS T T T T TorTm e

5 kK w T

) SI1TE JUNE pUG

. I - L e 1.8 L 1u8,v _ [ e N
) 30 123.0 137,V : TTTTTT T T T e e

e

o

]

E
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@
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@
@

o

@

@ &

D 9 & © e e

g 1w B PLOIS T T T oTm T
; Ko T
SITE JUNE AUG
15 Ti.8quB.u o L
3u 123.0 137,V
SOURCE DF 3 MS F
MoNRS 1 af3t.n 2n3%.0 2.19030 _
SITES 1 ugu,.0n- uQl,n L4177
FrruR T 1 Q67,2 a67.p T -
o st 3;___” SB0S.2 L R e e e e e e D
_CGUNLI 1970 0=6 TwCH SOIL PATA . e S e _ e

-

7 IN B PLOTS i i

i

S1TE
15
3u

JUNE
0.0
17.3

SOURCE uF Ss MS F -
T T T  onks T T YT il TR gy T T T T T S T s s s et s e
SITES 1 2u.5 24,5 LT _
FRROUP 1 33,1 33.1
e ~7TUTAL oo oo 3 o ’ 98, N I Tt mm o e e - 0 0 -
TTTEUNT 1976 0= TNeH SoIL PATA T - - T T T T T T s e s e
8 IN A PLOTS e aw T
TTTTUTTTasive T T Lune Y TroTmT T T
15 416.0 1510,V
R 30 *QOU.O_V‘,-~V}09O.Q
_SOUxCE pF sS MS F - )
MON HS 1 734uu0,0 TRyu49,.0 13,N7R7
F
S1TeS” T T eungasa T T REN095D TTT366 B e
o fBPpP ~__“”__71_____“»_50160.Q‘~~““55)69,ﬂ ’ _
TOTAL 3 854627, N
CUNI 1976 0~6 TNCH SOIL PATA
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SRR B

g e g " e N . - -
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R S0 1§ T of - | R N e T T T T T T T T T T T T T T TS e T e
'@ N T
MON [HS 1 e,? 9.2 _u4xu8,7531
8 SITES 1 .? 2 102.03u6
T T T FrROR T 1 0T T Lo T T T T T T - S -
&
TOTA, ! o, —
]
CUNI 1970 0-6_ InCH SOIL NATA -
© 10 IN 8 pLOTS : .
e
]
SLYE JUNE AUG
is - 7.1 To7
© 3y 5.7 11.9
&) SOUKRCE oF ss MS -
MONTHS 1 11.4 1156 1.e7es
e - -
SITeS < -4 4 - 11
G FRRUR 1 7.8 7.8
TUTAL 3 2t.l i C o T
&

CUNI 1976 0~f TNCH SOIL PATA

a1 N BPLOTS_ R e T : ' e

S1T€E JUNE
15 1.1
3y, 1.0

SOURCE

MON THS

S1ves

FHPOR

D= s< MS _F

1 6N,? 60.2 2.6208

1 T 29,0 T2, 77T Toshu

&

]
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W

SOURCE OF S< MS F

8

& MONTHS 1 ©oen,? 60.7 . ?2.62u5

RN 22,7 L06RY

SITES

[}
4

FRRPOD 1 27,9 22.9

ke

TOTAL 3 105,73 2

(R S
&

-1 CUNI 1976 0-6 TNCH SOIL NATA ,

TIWTINTT AT PLOTST

i e M1 T | | ,

¢

SOURCE LF 53 MS F

s
k4
(o]
z
-
T
(9]
-

S . - - P U -1 S

] SITeS 1 Nl NG s 77RS

9

TTUERRUR T 1 .7 .7
@ . ‘ : @
TOTAL - 3 8.5_

CUNE 1976 0-6 INCH_SoIt PATA

@ 15 IN 8 pLOTS PR w T @ -
]
SLTE L WUNE o AUG. R S

ib o4
2] 3u 1

o

& SOURCE DFE ss - MS F o

MONTRS T T T T2, T T 21,2 9,udun

SITeS 1 R 1en LRHND

& . FRRUR 1 2.3 2,3

7

TOTAL 3 ' 2u,n - T

TTCUNIT 1976 T 0=6 INCH SOIU nATA i -
16 IN_ B PLOTS S T
@‘ 1

oy
ot

h SITE QONET T T Ape - B T - T T
) 15 14,0 1,9
Ju So.l 594
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MONTHS
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1.3704

S1TES

FRROR
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1 o 3u.3

2290,6

66,7037

TOTAL z 2372.0 .
CUNI 1976 G~-6 TnCH SOIL PATA
TITTINT BT PLOTS
T
PH o
SITE JUNE AUG
15 5.5 5,9 o
3u 45 Lol
SOURCE T Tpe T T T T e T T T s T T T T T T - o T
MONTHS 1 3 ot °,n0no
S1TES 1 1,2 1.2 121,0000
EKROR 1 ) .0 T - T
TOTAL 3 1.3 _ - .
r

2

o

]

€2

%)



i o CUNI 197b 0=6 INCH SNIL NPATA

k THETINT 1T PLOTS - T

i Lot Ma o JIF

3 W

& SITE JUNE AUG

k A ATBLO . 1RT.u R o e
; 19 95,9 g,y

70

: - <oukceE T T T T pe T T T TTEe MS F T T - T T .
1@

; MONIHS 1 THel _73.1 361.NC000 - S
, ) QITeS 1 oRIL 8 BRIL.S % ,AIZFHNS

,: FRRUR T - - .7 i D T T T
a0 :
= TOTAL 3 ©hA87.R - o
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f MON | HS 1 7301 73.1  361,00n0 ) I
. S1TeS 1 bR1E,S 6R14.S % JA3ZFHNS e
3 FRRUR T Ty T D Tttt T :
: @ H
TOTAL 3  ©AB7,R o o . )
0 o
K '&3 ' O
; CUNI_ 1976 0= TNCK SOIL PATA -
4 @ 5 1IN 1 PLOTS S IV .
% o
19 S17E _WUNE AUG S
: 1 152,70 9.1
b 1y 9.2 8,u e
E ) SOUKCE DF 5s mS | £ o
WONTHS 1 Biet.s 57912 1.n342 T
§ @ X . :vt>
s o SITES ot oITAWR B1TR.A 1.0313 o -
E FKRUR 1 5019,7 5019,7 o
R A 3 15387,7 - ’—

@ ¢
i@ ? G
CONT 1976 0<% TnfH SOIL PATA —

E : T
: _san 3eols Mg v RET - S o . .
i e -
SIve gone” T T TR o T
10O 3 154.0 A8,0 ("
E Y 201,00 165,V JE . B o
: 24 150,0 197,u
4 B o
SOURCE OF T se MS F o
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