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FOREWORD

Forest Inventory and Analvsis (FIA1 iz a continuing endeavor as man-
dated by the Forest and Rangeland Renewable Resources Planning Act of
1974, which was preceded by the McSweenev-McNary Forest Research
Act of 1928, The objective of FIA is to periodically inventory the Nation's
forest lund to determine its extent. condition, and volume of timber,
growth. and depletions. Up-to-date resource information is essential for
framing intelligent forest policies and programs. USDA Forest Service
regional experiment stations are responsible for conducting these inven-
tories and publishing summary reports for individual States. The North
Central Forest Experiment Station is responsible for Forest Inventory
and Analvsis work in lllinois, Indiana, lowa, Kansas, Michigan, Minne-
sota, Missouri. Nebraska. North Dakota, South Dakota, and Wisconsin.
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MICHIGAN’S FOREST STATISTICS, 1987: AN
INVENTORY UPDATE

W. Brad Smith, Mensurationist

and

Jerold T. Hahn, Principal Mensurationist

UPDATE HIGHLIGHTS

Timberland

Timberland area declined from 17.5 million acres
in 1980 to 17.3 million acres in 1987, a loss of less
than 1 percent.

The area of maple-birch forest type climbed 1.4
percent to 6.2 million acres as Michigan’s second-
growth forests continue to mature.

Red pine is still the most popular plantation spe-
cies, as shown by the 15,000-acre gain in the red
pine forest type since 1980.

Timber Volume

Growing-stock volume in 1987 is 20.6 billion cubic
feet, 10 percent higher than the 18.7 billion cubic
feet reported in 1980.

Average growing-stock volume per acre in 1987 is
1,185 cubic feet, compared with 1,068 cubic feet in
1980.

Sawtimber volume totaled 52.3 billion board feet
in 1987, up 19 percent from 1980.

Net Growth

Annual net growth increased from 39 cubic feet
per acre per year in 1980 to 43 cubic feet in 1987.
Mortality declined from 0.8 percent of inventory
in 1980 to 0.6 percent in 1987. Much of the decline
is attributed to increased management activity
simulated in the update process.

Removals

Growing-stock removals have risen sharply since
1979, climbing from 275 million cubic feet to 398

million cubic feet annually in 1986. Major indus-
trial expansion in the Upper Peninsula and in the
northern Lower Peninsula are primarily responsi-
ble for the increase.

Biomass

e Tree biomass totaled 1.2 billion green tons in
1987. Seventy-eight percent of this volume is in
growing-stock trees, 8 percent is in cull trees, and
14 percent is in trees less than 5 inches d.b.h.

e The average green weight per cubic foot (includ-
ing bark) for softwood species was 43 pounds; the
average for hardwoods was 56 pounds.

BACKGROUND

Current facts about the Nation’s forest resources
such as area, timber volume, biomass, and prospec-
tive supply and demand are essential in forming
sound management practices and policies. The
Forest and Rangeland Renewable Resources Plan-
ning Act of 1974 (RPA) requires the Forest Service to
make and keep current a comprehensive inventory
and analysis of renewable forest and rangeland re-
sources.

The most recent field inventory data available for
Michigan are dated 1980; however, tree growth mod-
els developed at the North Central Forest Experi-
ment Station have made it possible for the Forest
Inventory and Analysis (FIA) work unit to update
inventory data to estimate the current resource. The
purpose of this report is to present updated statistics
for the State of Michigan that will be used for the
1990 RPA assessment. The tables provide data by
forest survey unit (fig. 1) and represent the timber-
land base as of January 1, 1987. The term “update”,
as it is used here, is an estimate of current forest
statistics derived by modeling the dynamic change
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Figure 1.—Forest Survey Units in Michigan, 1980.

in a forest from a known time in the past. The major
components of this change are land change, growth,
mortality, regeneration, and removals.

METHODOLOGY

Land Change

The basic sample design used by FIA in the North
Central Region is a two-phase sample consisting of a
photo sample to estimate forest-nonforest area and a
ground phase, which is a subsample of the photo
sample to provide information about the volume and
condition of the forest.

New photo work for the entire region would be too
costly and time consuming with current technology.
However, we’ve found that for update periods of
10 years or less, area change at the State level can be
estimated using trend analysis and information
from local resource managers. The data then provide
the first-phase area factors to be applied to the up-
dated plots.

We assumed the timberland base for public and
industry ownerships was stable during the update
period. For all other ownerships a modest annual
decline of 0.1 percent was assumed, which reflects
the resource managers’ view that the impacts of ur-
banization and agricultural expansion have not seri-
ously eroded the timberland base of the region.



The objectives of the diverse group of owners that
hold Michigan's forest land play a significant role in
the stability of the timberland base. Knowledge of
these objectives is essentia] to strategic forest plan-
ning. Public agencies are mandated by law to pro-
vide detailed information about management plans
that outline the policies and programs designed to
ensure a viable forest respource into the future.

The timberland area figures presented here repre-
sent the most recent data available at the time the
update was processed. The reader is cautioned to
contact the appropriate public agency to verify or
update area figures for any analysis that may be
sensitive to local changes in the timberland base,
such as recently designated reserved or deferred
forest land. Area and volume figures would have to
be adjusted accordingly for any ownerships affected
by significant changes in the timberland base.

Additional information is available about non-
industrial private owners and their objectives in the
North Central Station report, “The Private Forest
Landowners of Michigan™ (Carpenter and Hansen
1985).

Growth and Mortality

We used the Stand and Tree Evaluation and Mod-
eling System (STEMS) (Belcher 1981) to update
7,706 forest inventory plots from the 1980 field sur-
vey to the year 1987. STEMS is a distance-
independent, individual tree growth model designed
to simulate tree growth and mortality for a diverse
range of forest conditions.

Growth and mortality functions were calibrated
and validated with data from throughout the Lake
States (Buchman 1983, Holdaway and Brand 1983,
1985). Test projections over a range of forest condi-
tions produced reliable results when compared with
remeasurement data from the Lake States. Adjust-
ment factors derived from recent remeasurement
data in the Lake States were used to fine tune the
model and improve precision (Holdaway 1985).

Regeneration

Although STEMS regeneration routines for the
Lake States had not been fully developed at the time
of the update, the outcome was not significantly af-
fected. Most trees that became established on har-
vested land or in seedling stands at the beginning of
the update would not have grown to merchantable
size by the end of that 6-year period.

Removals

Removals data were derived by trend analysis
using periodic pulpwood (Blyvth and Smith 1985,
saw log (Blyth er «f. 1981), and veneer (Blyth and
Smith 1984) reports and base vear data for all re-
movals provided in the 1980 Michigan report (Raile
and Smith 1983). Removals attributed to loss of tim-
berland were made by adjusting plot expansion fac-
tors to arrive at a specified set of current area figures
by forest type. Estimates of timber removals in the
Lake States may be reviewed in more detail in a
recent article, “Tracking Timber Demand in the
Lake States” (Smith and Blyth 1986).

The Lake States version of STEMS was modified
to simulate actual removals. Computerized manage-
ment guides (Brand 1981) were used to select a sub-
set of inventory plots that were eligible for silvicul-
tural treatment during the update period. These
guides were used in lieu of detailed information on
Michigan management strategies. A special re-
movals algorithm scanned each selected plot to de-
termine if it would be cut. The volume from cut plots
was accumulated until the estimated volume of
growing-stock removals by species was reached. Vol-
ume estimates were produced using volume equa-
tions developed for the Lake States (Hahn 1984,
Smith 1985).

All area and volume figures for the update were
reviewed for reasonableness and consistency by per-
sonnel from the Michigan Department of Natural
Resources, the National Forest System, industry re-
source managers, and other private individuals. A
more detailed description of the methodology will be
presented later in a publication on inventory updat-
ing procedures in the North Central Region.
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APPENDIX

PRINCIPAL TREE SPECIES GROUPS
IN MICHIGAN!

Softwoods
Eastern white pine............... Pinus strobus
Redpine ....................... Pinus resinosa
Jack pine..................... Pinus banksiana
Black spruce..................... Picea mariana
White spruce ..................... Picea glauca
Balsam fir...................... Abies balsamea
Tamarack ....................... Larix laricina
Northern white-cedar ........ Thuja occidentalis
Other softwoods
Eastern recedar ........ Juniperus virginiana
Scotch pine ................. Pinus sylvestrus
Hardwoods
White oaks
Whiteoak...................... Quercus alba
Swamp whiteoak............. Quercus bicolor
Buroak.................. Quercus marocarpa
Chinkapin oak......... Quercus muehlenbergii
Chestnutoak................. Quercus prinus

Select red oak

Northern red oak oak .......... Quercus rubra
Other red oaks

Scarletoak ................. Quercus coccinea

Northern pinoak ........ Quercus ellipsoidalis

Pinoak .................... Quercus palustris

Blackoak .................. Quercus velutina
Hickories

Bitternut hickory .......... Carya cordiformis

Pignut hickory.................. Carya glabra

Shellbark hickory............. Carya laciniosa

Shagbark hickory................ Carya ovata

Mockernut hickory........... Carya tomentosa
Yellow birch.............. Betula alleghaniensis
Hard maples

Sugarmaple................. Acer saccharum

Black maple.................... Acer nigrum
Soft maples

Red maple................. .....Acer rubrum

Silver maple............... Acer saccharinum
American beech.............. Fagus grandifolia
Ashes

Whiteash............... Fraxinus americana

Blackash .................... Fraxinus nigra

Greenash............ Fraxinus pennsylvanica



Balsam poplar............. Populus balsamifera
Eastern cottonwood ........... Populus deltoides
Aspens
Bigtooth aspen......... Populus grandidentata
Quaking aspen .......... Populus tremuloides
Basswood...................... Tilia americana
Yellow-poplar............ Liriodendron tulipifera
Black walnut.................... Juglans nigra
Black cherry................... Prunus serotina
Butternut ..................... Juglans cinerea
Elms
Americanelm ............. Ulmus americana
Slippery elm.................... Ulmus rubra
Rockelm.................... Ulmus thomasit
Paper birch..................... Betula papyrifera
Other hardwoods
Boxelder ...................... Acer negundo
Sweet birch...................... Betula lenta
Riverbirch.................. ... Betula nigra
Black willow ..................... Salix nigra
Ohio buckeye................ Aesculus glabra
Flowering dogwood. ........... Cornus florida
Honeylocust .. ........... Gleditsia triacanthos
Osageorange.............. Maclura pomifera
Black tupelo..... Nyssa sylvatica var. sylvatica
Sycamore. .............. Platanus occidentalis
Black locust ............ Robinia pseudoacacia
Sassafras.................. Sassafras albidum
Red mulberry................... Morus rubra
American chestnut.......... Castanea dentata

METRIC EQUIVALENTS OF
UNITS USED IN THIS REPORT

1 acre = 4,046.86 square meters or 0.405
hectare.
1,000 acres = 405 hectares.
1 cubic foot = 0.0283 cubic meter.
1 foot = 30.48 centimeters or 0.3048 meter.
1 inch = 25.4 millimeters, 2.54 centimeters, or
0.0254 meter.

DEFINITIONS

Acceptable trees.—Growing-stock trees of com-
mercial species that meet specified standards of
size and quality.

Basal area.—The area in square feet of the cross
section at breast height of a single tree. When the
basal area of all trees in a stand are summed, the
result is usually expressed as square feet of basal
area per acre.

Biomass.—The total above-ground weight, exclud-

ing foliage, of all live trees reported in green tons.
Biomass is made up of 5 components:

Growing-stock bole and stump.—Biomass of a
growing-stock tree from ground level to a 4-inch
top.

Growing-stock top and limbs.—Biomass of a
growing-stock tree above a 4-inch top and all
limbs below the 4-inch top.

Cull bole and stump.—Biomass of a cull tree
from ground level to a 4-inch top.

Cull top and limbs.—Biomass of a cull tree
above a 4-inch top and all limbs below the 4-inch
top.

1- to 5-inch trees.—Above ground biomass of all
live trees 1- to 5-inches in diameter at breast
height.

Commercial species.—Tree species presently or

prospectively suitable for industrial wood prod-
ucts. (Note: Excludes species of typically small
size, poor form, or inferior quality such as
hophornbeam and hawthorn.)

County and municipal land.—Land owned by

counties and local public agencies or municipali-
ties, or land leased to these governmental units for
50 years or more.

Cropland.—Land under cultivation within the past

24 months; including cropland harvested, crop
failures, cultivated summer fallow, idle cropland
used only for pasture, orchards, and land in soil
improvement crops, but excluding land cultivated
in developing improved pasture.

Cull.—Portions of a tree that are unusable for in-

dustrial wood products because of rot, form, or
other defect.

Diameter classes.—A classification of trees based

on diameter outside bark, measured at breast
height (4.5 feet above the ground). (Note: d.b.h. is
the common abbreviation for diameter at breast
height. Two-inch diameter classes are commonly
used in Forest Survey, with the even inch the ap-
proximate midpoint for a class. For example, the
6-inch class includes trees 5.0 through 6.9 inches
d.b.h.)

Farm.—Any place from which or more of agricul-

tural products were produced and sold during the
year.

Farmer-owned land.—Land owned by farm opera-

tors.

Forest industry land.—Land owned by companies

or individuals operating primary wood-using
plants.

Forest land.—Land at least 16.7 percent stocked by

forest trees of any size, or formerly having had
such tree cover, and not currently developed for



nonforest use. (Note: Stocking is measured by
comparison of basal area and/or number of trees,
by age or size and spacing with specified stand-
ards.) The minimum area for classification of
forest land is 1 acre. Roadside, streamside, and
shelterbelt strips of timber must have a crown
width of at least 120 feet to qualify as forest land.
Unimproved roads and trails, streams, or other
bodies of water or clearings in forest areas shall be
classed as forest if less than 120 feet wide. Also see
definitions for land area, timberland, nontimber-
land, reserved forest land, stocking, woodland, and
water.

Forest industry land.—Land owned by companies
or individuals operating primary wood-using
plants. Excludes land owned by small sawmill
firms sawing less than 100,000 board feet annu-
ally.

Forest trees.—Woody plants having a well-devel-
oped stem and usually more than 12 feet tall at
maturity.

Forest type.—A classification of forest land based
on the species forming a plurality of live tree
stocking. Major forest types are:

Jack pine.—Forests in which jack pine com-
prises a plurality of the stocking. (Common associ-
ates include eastern white pine, red pine, aspen,
birch, and maple.)

Red pine.—Forests in which red pine comprises
a plurality of the stocking. (Common associates
include eastern white pine, jack pine, aspen, birch,
and maple.)

White pine.—Forests in which eastern white
pine comprises a plurality of the stocking. (Com-
mon associates include red pine, jack pine, aspen,
birch, and maple.)

Balsam fir.—Forests in which balsam fir and
white spruce comprise a plurality of stocking with
balsam fir the most common. (Common associates
include aspen, maple, birch, northern white-cedar,
and tamarack.)

White spruce.—Forests in which white spruce
and balsam fir comprise a plurality of the stocking
with white spruce the most common. (Common
associates include aspen, maple, birch, northern
white-cedar, and tamarack.)

Black spruce .—Forests in which swamp conifers
comprise a plurality of the stocking with black
spruce the most common. (Common associates in-
clude tamarack and northern white-cedar.)

Northern white-cedar .—Forests in which
swamp conifers comprise a plurality of the stock-
ing with northern white-cedar the most common.
(Common associates include tamarack and black
spruce.)

Tamarack .—Forests in which swamp conifers
comprise a plurality of the stocking with tamarack
the most common. (Common associates include
black spruce and northern white-cedar.)

Oak-hickory.—Forests in which northern red
oak, white oak, bur oak, or hickories, singly or in
combination, comprise a plurality of the stocking.
(Common associates include jack pine, beech,
yellow-poplar, elm, and maple.)

Elm-ash-soft maple.—Forests in which lowland
elm, ash, cottonwood, and red maple, singly or in
combination, comprise a plurality of the stocking.
(Common associates include birches, spruce, and
balsam fir.)

Maple-birch.—Forests in which sugar maple,
basswood, yellow birch, upland American elm, and
red maple, singly or in combination, comprise a
plurality of the stocking. (Common associates in-
clude white pine, elm, hemlock, and basswood.)

Aspen.—Forests in which quaking aspen or big-
tooth aspen, singly or in combination, comprise a
plurality of the stocking. (Common associates in-
clude balsam poplar, balsam fir, and paper birch.)

Paper birch.—Forests in which paper birch
comprises a plurality of the stocking. (Common
associates include maple, aspen, and balsam fir.)

Exotic.—Forests in which species not native to
the State comprise a plurality of the stocking.
(Mostly Scotch pine plantations.)

Gross area.—The entire area of land and water as

determined by the Bureau of the Census.

Growing-stock trees.—Live trees of commercial

species qualifying as acceptable trees. (Note: Ex-
cludes rough, rotten, and dead trees.)

Growing-stock volume.—Net volume in cubic feet

of growing-stock trees 5 inches d.b.h. and over,
from a 1-foot stump to a minimum 4 inch top di-
ameter outside bark of the central stem. Cubic feet
can be converted to cords by dividing by 79 cubic
feet per solid wood cord.

Hardwoods.—Dicotyledonous trees, usually broad-

leaved and deciduous.

Idle farmland.—Includes former cropland, or-

chards, improved pastures, and farm sites not
tended within the past 2 years and presently less
than 16.7 percent stocked with trees.

Improved pasture.—Land currently improved for

grazing by cultivating, seeding, irrigating, or
clearing of trees or brush and less than 16.7 per-
cent stocked with live trees.

Indian land.—All lands held in trust by the United

States for individual Indians or tribes, or all lands,
titles to which are held by individual Indians or
tribes, subject to Federal restrictions against
alienation.



Industrial wood.—All roundwood products, except
fuelwood.

Land area.—Bureau of the Census.—The area of
dry land and land temporarily or partly covered by
water such as marshes, swamps, and river flood
plains (omitting tidal flats below mean high tide);
streams, sloughs, estuaries, and canals less than
one-eighth of a statute mile wide; and lakes, reser-
voirs, and ponds less than 40 acres in area.

Forest Inventory and Analysis.—The same as
the Bureau of the Census, except minimum width
of streams, etc., is 120 feet and minimum size of
lakes, etc., is 1 acre.

Live trees.—Growing-stock, rough, and rotten trees
1 inch d.b.h. and larger.

Marsh.—Nonforest land that characteristically
supports low, generally herbaceous or shrubby
vegetation and that is intermittently covered with
water.

Merchantable.—Refers to a pulpwood or saw log
section that meets pulpwood or saw log specifica-
tions, respectively.

Miscellaneous federal land.—Federal land other
than National Forest.

Miscellaneous private land.—Privately owned
land other than forest-industry and farmer-owned
land.

Mortality.—The volume of sound wood in growing-
stock and sawtimber trees that die annually.

National Forest land.—Federal land that has been
legally designated as National Forest or purchase
units, and other land administered by the USDA
Forest Service.

Net annual growth of growing-stock.—The an-
nual change in volume of sound wood in live saw-
timber and poletimber trees and the total volume
of trees entering these classes through ingrowth,
less volume losses resulting from natural causes.

Net annual growth of sawtimber.—The annual
change in the volume of live sawtimber trees and
the total volume of trees reaching sawtimber size,
less volume losses resulting from natural causes.

Net volume.—Gross volume less deductions for rot,
sweep, or other defect affecting use for timber
products.

Nontimberland.—(a) Woodland and (b) reserved
forest land.

Noncommercial species.—Tree species of typi-
cally small size, poor form, or inferior quality that
normally do not develop into trees suitable for in-
dustrial wood products.

Nonforest land.—Land that has never supported
forests, and land formerly forested where use for
timber management is precluded by development
for other uses. (Note: Includes areas used for crops,

improved pasture, residential areas, city parks,
improved roads of any width and adjoining clear-
ings, powerline clearings of any width, and 1- to
40-acre areas of water classified by the Bureau of
the Census as land. If intermingled in forest areas,
unimproved roads and nonforest strips must be
more than 120 feet wide and more than 1 acre in
area to qualify as nonforest land.)

a. Nonforest land without trees.—Nonforest
land with no live trees present.

b. Nonforest land with trees.—Nonforest land
with one or more trees per acre at least 5 inches
d.b.h.

Nonstocked land.—Timberland less than 16.7 per-
cent stocked with growing-stock trees.

Other removals.—Growing-stock trees removed
but not utilized for products, or trees left standing
but “removed” from the timberland classification
by land use change. Examples are removals from
cultural operations such as timber stand improve-
ment work, land clearing, and changes in land
use.

Ownership.—Property owned by one owner, re-
gardless of the number of parcels in a specified
area.

Pasture and range.—Land which is currently im-
proved for grazing by cultivation seeding or irriga-
tion plus land on which the natural plant cover is
composed principally of native grasses, forbs, or
shrubs valuable for forage.

Physiographic class.—A measure of soil and
water conditions that affect tree growth on a site.
The physiographic classes are:

Xeric sites.—Very dry soils where excessive
drainage seriously limits both growth and species
occurrence. Example: sandy jack pine plains.

Xeromesic sites.—Moderately dry soils where
excessive drainage limits growth and species oc-
currence to some extent. Example: dry oak ridge.

Mesic sites.—Deep, well-drained soils. Growth
and species occurrence are limited only by climate.

Hydromesic sites.—Moderately wet soils where
insufficient drainage or infrequent flooding limits
growth and species occurrence to some extent. Ex-
ample: better drained bottomland hardwood sites.

Hydric sites.—Very wet sites where excess
water seriously limits both growth and species oc-
currence. Example: frequently flooded river bot-
toms and spruce bogs.

Poletimber stands.—(See stand-size class.)

Poletimber trees.—Growing-stock trees of com-
mercial species at least 5 inches d.b.h. but smaller
than sawtimber size.

Reserved forest land.—Forest land sufficiently
productive to qualify as timberland but with-
drawn from timber utilization through statute, ad-



ministrative regulation, designation, or exclusive
use for Christmas tree production, as indicated by
annual shearing.

Rotten trees.—Live trees of commercial species
that do not contain at least one 12-foot saw log or
two saw logs 8 feet or longer, now or prospectively,
and/or do not meet regional specifications for free-
dom from defect primarily because of rot; that is,
when more than 50 percent of extra cull volume in
a tree is rotten.

Rough trees.—(a) Live trees of commercial species
that do not contain at least one merchantable 12-
foot saw log or two saw logs 8 feet or longer, now
or prospectively, and/or do not meet regional speci-
fications for freedom from defect primarily be-
cause of roughness or poor form, and (b) all live
trees of noncommercial species.

Salvable dead trees.—Standing or down dead
trees that are considered merchantable by re-
gional standards.

Saplings.—Live trees 1 to 5 inches d.b.h.

Sapling-seedling stands.—(See stand-size class.)

Saw log.—A log meeting minimum standards of di-
ameter, length, and defect, including logs at least
8 feet long, sound and straight and with a mini-
mum diameter outside bark (d.o.b.) for softwoods
of 7 inches (9 inches for hardwoods) or other combi-
nations of size and defect specified by regional
standards.

Saw log portion.——That part of the bole of sawtim-
ber trees between the stump and the saw log top.

Saw log top.—The point on the bole of sawtimber
trees above which a saw log cannot be produced.
The minimum saw log top is 7 inches d.o.b. for
softwoods and 9 inches d.o.b. for hardwoods.

Sawtimber stands.—(See stand-size class.)

Sawtimber trees.—Growing-stock trees of com-
mercial species containing at least a 12-foot saw
log or two noncontiguous saw logs 8 feet or longer,
and meeting regional specifications for freedom
from defect. Softwoods must be at least 9 inches
d.b.h. Hardwoods must be at least 11 inches d.b.h.

Sawtimber volume.—Net volume of the saw log
portion of live sawtimber in board feet, Interna-
tional 1/4-inch rule, from stump to a minimum 7
inches top diameter outside bark (d.o.b.) for soft-
woods and a minimum 9 inches top d.o.b. for hard-
woods.

Seedlings.—Live trees less than 1 inch d.b.h. that
are expected to survive. Only softwood seedlings
more than 6 inches tall and hardwood seedlings
more than 1 foot tall are counted.

Short-log (rough tree).—Sawtimber-size trees of
commercial species that contain at least one mer-
chantable 8- to 11-foot saw log but not a 12-foot
saw log.

Site class.—A classification of forest land in terms

of inherent capacity to grow crops of industrial
wood based on fully stocked natural stands.

Site index.—An expression of forest site quality

based on the total height of free-growing dominant
or codominant trees of a representative species in
the forest type at age 50.

Softwoods.—Coniferous trees, usually evergreen,

having needles or scale-like leaves.

Stand.—A growth of trees on a minimum of 1 acre

of forest land that is stocked by forest trees of any
size.

Stand-age class.—Age of the main stand. Main

stand refers to trees of the dominant forest type
and stand-size class.

Stand-area class.—The extent of a continuous

forested area of the same forest type, stand-size
class, and stand-density class.

Stand-size class.—A classification of forest land

based on the size class of all live trees; that is,
sawtimber, poletimber of seedlings and saplings.
Only those types contributing to no more than
16 percent stocking at a point will be used to deter-
mine stand size class. Remember that stands with
less than 16.7 percent stocking in growing stock
trees will be classified as nonstocked. Non-
commercial trees are not used for determining
stand size classes.

Sawtimber stands .—Stands with at least the all
live stocking in sawtimber and poletimber trees
and with the sawtimber stocking equal to or larger
than the poletimber stocking.

Poletimber stands .—Stands with at least half of
the all live stocking in sawtimber and poletimber
trees and with the poletimber stocking larger than
the sawtimber stocking.

Sapling-seedling stands.—Stands with more
than half of the all live stocking in saplings and/or
seedlings.

State land.—Land owned by States, or land leased

to these governmental units for 50 years or more.

Stocking.—The degree of occupancy of land by

trees, measured by basal area and/or the number
of trees in a stand by size or age and spacing,
compared to the basal area and/or number of trees
required to fully utilize the growth potential of the
land; that is, the stocking standard. A stocking
percent of 100 indicates full utilization of the site
and is equivalent to 80 square feet of basal area
per acre in trzes 5 inches d.b.h. and larger. In a
stand of trees less than 5 inches d.b.h., a stocking
percent of 100 would indicate that the present
number of trees is sufficient to produce 80 square
feet of basal area per acre when the trees reach
5 inches d.b.h. Stands are grouped into the follow-
ing stocking classes:



Overstocked stands.—Stands in which stocking
of trees is 134.0 percent or more.

Fully stocked stands.—Stands in which stock-
ing of trees is from 101.0 to 133.9 percent.

Medium stocked stands.—Stands in which
stocking of trees is from 61.0 to 100.9 percent.

Poorly stocked stands.—Stands in which stock-
ing of trees is from 16.7 to 60.9 percent.

Nonstocked areas.—Timberland on which
stocking of trees is less than 16.7 percent.

Timber removals from growing stock.—The vol-
ume of sound wood in live sawtimber and poletim-
ber trees removed annually for forest products (in-
cluding roundwood products and logging residues)
and for other removals. Roundwood products are
logs, bolts, or other round sections cut from trees.
Logging residues are the unused portions of cut
trees plus unused trees killed by logging. Other
removals are growing-stock trees removed by cul-
tural operations such as timber stand improve-
ment work, and by land clearing and changes in
land use.

Timber removals from sawtimber.—The net
board-foot volume of live sawtimber trees removed
for forest products annually (including roundwood
products and logging residues) and for other re-
movals.

Timberland.—Forest land producing or capable of
producing crops of industrial wood and not with-
drawn from timber utilization. (Note: Areas quali-
fying as timberland are capable of producing more
than 20 cubic feet per acre per year of annual
growth under management. Currently inaccessi-
ble and inoperable areas are included, except
when the areas involved are small and unlikely to
become suitable for producing of industrial wood
in the foreseeable future.) Also see definition of
pastured timberland.

Tree biomass.—The total aboveground weight (in-
cluding the bark) of all live trees.

Tree size class.—A classification of trees based on
diameter at breast height, including sawtimber
trees, poletimber trees, saplings, and seedlings.

Upper stem portion.—That part of the bole of saw-
timber trees above the saw log top to a minimum
top diameter of 4 inches outside bark or to the
point where the central stem breaks into limbs.

Urban and other areas.—Areas within the legal
boundaries of cities and towns; suburban areas
developed for residential, industrial, or recre-
ational purposes; schoolyards; cemeteries; roads;
railroads; airports; beaches; powerlines; and other
rights-of-way; or other nonforest land not included
in any other specified land use class.

Water.—Bureau of the Census .—Permanent inland
water surfaces, such as lakes, reservoirs, and
ponds having 40 acres or more of area; streams,
sloughs, estuaries, and canals one-eighth of a
statute mile or more in width.

Noncensus .—Permanent inland water surfaces,
such as lakes, reservoirs, and ponds having
1-39.9 acres of area; streams, sloughs, estuaries,
and canals 120 feet to one-eighth of a statute mile
in width.

Windbreak.—A group of trees less than 120 feet
wide used for the protection of soil, cropfields, and
buildings in use.

Wooded pasture.—Improved pasture with more
than 16.7 percent stocking in live trees but less
than 25 percent stocking in growing-stock trees.
Area is currently improved for grazing or there is
other evidence of grazing.

Wooded strip.—An acre or more of natural contin-
uous forest land that would otherwise meet survey
standards for timberland except that it is less than
120 feet wide.

Woodland.—Forest land incapable of producing
20 cubic feet per acre of annual growth or of yield-
ing crops of industrial wood under natural condi-
tions because of adverse site conditions. (Note: Ad-
verse conditions include shallow soils, dry climate,
poor drainage, high elevation, steepness, and
rockiness.)

TABLES

Table 1.—Area of land by land use class and Forest
Survey Unit, 1980 and 1987

Table 2.—Area of timberland by ownership class
and Forest Survey Unit

Table 3.—Area of timberland by forest type, stand-
age class, and Forest Survey Unit

Table 4.—Area of timberland by forest type, site-
index class, and Forest Survey Unit

Table 5.—Area of timberland by forest type, stand-
size class, and Forest Survey Unit

Table 6.—Net volume of growing stock on timber-
land, by forest type, stand-age class, and
Forest Survey Unit

Table 7.—Net volume of sawtimber on timberland,
by forest type, stand-age class, and Forest
Survey Unit

Table 8.—Growing-stock volume and periodic
growth on timberland by forest type, com-
ponent of growth, and Forest Survey Unit

Table 9.—Growing-stock volume and periodic
growth on timberland by species group,
component of growth, and Forest Survey
Unit



Table 10.—Sawtimber volume and periodic growth
on timberland by forest type and compo-
nent of growth

Table 11.—Sawtimber volume and periodic growth
on timberland by species group and com-
ponent of growth

Table 12.—Net volume of growing stock on timber-
land by species group and forest type

Table 13.—Net volume of sawtimber on timberland
by species group and forest type

Table 14.—Net volume of growing stock on timber-
land by species group and diameter class

Table 15.—Net volume of sawtimber on timberland
by species group and diameter class

Table 16.—Annual net growth mortality and re-
movals of growing stock and sawtimber
on timberland by softwoods and hard-
woods

Table 17.—Net volume of short-log trees on timber-
land by species group and diameter class

Table 18.—Net volume of short-log trees on timber-
land by species group and diameter class

Table 19.—All live tree biomass on timberland by
species group and tree biomass compo-
nent
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Table 5.--Area of timberland by forest type and

stand-size class, Michigan, 1987
(In thousand acres)

All units

Stand size class

Al Sawtimber Poletimber Sapling & Nonstocked
Forest type classes seedl ing
Jack pine 832.9 109.8 421.8 301.3 -
Red pine 668. 1 124 .8 328.9 214 .4 -
wWhite pine 218.9 143 .4 39.9 35.6 -
Balsam fir 607 .4 119.2° 299.2 189.0 -
wWhite spruce 99.9 27.0 44 .7 28.2 -
Black spruce 512.7 7.5 250.3 254.9 -
Northern white-cedar 1,185.4 308.2 646.5 230.7 -
Tamarack 109.0 11.7 33.8 63.5 -
Oak-hickory 1,731.3 348.3 . 755.0 628.0 -
Elm-ash-soft maple 1,268.2 409. 1 448 .8 410.3 -
Maple-birch 6,162.5 2,501.9 2,594.7 1,065.9 -
Aspen 3,325.4 291.9 1,305.0 1,728.5 -
Paper birch 366.6 34.9 257.7 74.0 -
Exotic 85.7 4.8 34.7 46.2 -
Nonstocked 167.6 - - - 167.6
All types 17,341.6 4,442.5 7,461.0 5,270.5 167.6
Eastern upper peninsula
Jack pine 223.3 23 .1 142 .1 58.1 -
Red pine 143.0 29.1 59.9 54.0 -
White pine 73.8 42.0 15.2 16.6 -
Balsam fir 207.0 45.9 97.0 64.1 -
White spruce 29.9 8.9 10.4 10.6 -
Black spruce 279.3 3.1 143.8 132.4 -
Northern white-cedar 599.0 132.4 307.6 159.0 -
Tamarack 40.7 1.4 18.3 21.0 -
Oak-hickory 19.1 4.6 11.3 3.2 -
Eim-ash-soft maplie 177 .1 44 .8 65.3 67.0 -
Maple-birch 1,156.7 516.2 483.2 157.3 -
Aspen 669.4 56.7 . 318.5 294.2 -
Paper birch 110. 1 a.5 72.3 28.3 -
Exotic 1.2 - 1.2 - -
Nonstocked 40. 1 - - - 40.1
All types 3,769.7 917.7 1,746.1 1,065.8 40. 1
Western upper peninsula
Jack pine 82.2 24 14 37.5 20.6 -
Red pine 63.7 21.8 22.6 19.3 -
White pine 45,2 38.9 6.3 - -
Balsam fir 357.4 65.9 187.2 104.3 -
White spruce 40.6 13.4 22.3 4.9 -
Black spruce 205.5 4.4 93.2 107.9 -
Northern white-cedar 210. 1 88.0 97.2 24.9 -
Tamarack 34.1 4.0 9.4 20.7 -
Oak-hickory 17.6 9.6 6.9 1.1 -
Elm-ash-soft maple 158.8 48 .8 63.9 46 . 1 -
Maple-birch 2,405.1 1,156.5 1,045.5 203.1 -
Aspen 696.9 54.6 353.9 288 .4 -
Paper birch 142.9 20.9 101.2 20.8 -
Exotic 1.6 - - 1.6 -
Nonstocked 26.7 - - - 26.7
All types 4,488.4 1,550.9 2,047 . 1 863.7 26.7
(Table § continued on next page)



(Table 5 continued) Northern lower peninsula
Stand size class

Al Sawtimber Poletimber Sapling & Nonstocked
Forest type classes seedling

Northern lower peninsula
Jack pine 515.1 58.4 238.9 217 .8 -
Red pine 433.5 64.0 228.4 141 .1 -
white pine 78.3 52.0 12.2 14 .1 -
Balsam fir 43.0 7.4 15.0 20.6 -
White spruce 21.9 4.7 4.5 12.7 -
Black spruce 27.9 - 13.3 14.6 -
Northern white-cedar 362.2 87.8 237.9 36.5 -
Tamarack 29.8 6.3 6.1 17.4 -
Oak-hickory 1,043.7 135.8 564.6 343.3 -
Eim-ash-soft maple 402.4 115.5 146.5 140.4 -
Maplie-birch 1.675.3 474 .6 870.4 330.3 -
Aspen 1,795.7 169.6 565.9 1,060.2 -
Paper birch 107.0 4.5 80.9 21.6 -
Exotic 56.7 - 25.3 31.4 -
Nonstocked 60.6 - - - 60.6
All types 6,653. 1 1,180.6 3,009.9 2,402.0 60.6

Southern lower peninsula
Jack pine 12.3 4.2 3.3 4.8 -
Red pine 27.9 9.9 18.0 - -
White pine 21.6 10.5 6.2 4.9 -
Balsam fir - - - - -
wWhite spruce 7.5 - 7.5 - -
Black spruce - - - - -
Northern white-cedar 14 .1 - 3.8 10.3 -
Tamarack 4.4 - - 4.4 -
Oak-hickory 650.9 198.3 172.2 280.4 . -
Eim-ash-soft maple 529.9 200.0 173.1 156.8 -
Maple-birch 925.4 354.6 195.6 375.2 -
Aspen 163.4 11.0 66.7 85.7 -
Paper birch 6.6 - 3.3 3.3 -
Exotic 26.2 4.8 8.2 13.2 -
Nonstocked 40.2 - - - 40.2
All types 2,430.4 793.3 657.9 939.0 40.2




(8bed 1xau U0 PaNUi3uUOD 9 2igel)

€ vy 8 891 '} [AR4 1) l'91§ L OvO'} S 0L0"} 9 98¥ €002 € €8} v LLL 2°00C'9 sadAy {1V
- - B - - - [Ae) - €0 L0 [ P&>203SUON
- - - - - - - - - - - o130%3
8°G G L g s¢ =15 v 99 o've LCh 6°¢ oL 8¢ 8 88} you1q duaded
- S'¢ b Y9 6°G€ L By L'GLeT L vTh y 8¢ T LY 9°9L 8 GGL uadsy
8 vCE £°166 6609 G082 ¢ 0€9 [AR24°] ¥ LOT 865 S°6S 6 6V G EBL'E youtrqg-a|dep
8 L} L 6C € 0y 9 v L 91 6°6 6°6 g'g 6°Ct L L v v9l a|dew 3}jo0s-yse-w(3
A T € v's Sy - LG 9°C 91 - - v ve AdoxoLy-xeq
- gz - €0 €v 6°¢C 0 94 vz 8t €791 Movdewe |
6 0Oy 8 GL o'€L &°GE v 8¢ £ vl £°C 6°G 8 v €71} 9°z8¢C J4epad-81LyM U4BYIJION
[AN A 8Lt [SEe] [A1 zLe L9} 9°€l €81 00t vCh SLG) aonuds »oe|g
- 61} - S'8 €6 8 L 9°6¢ - (S i°c €99 aonuds a3 UM
8°0 8°9¢C S 6L €85G z 6L 9°v6 T 8y L 9C €Lt S 6} £ 05V J1g4 wes|eg
vL L 6} 9Lt [Se}14 - o'z €'z €' - - v 10} suid a31tym
(A4 9°61 [ 8°Gl v'e - 0-sz 9°€zC v 84 - LT 8L auid pay
- - - - 6°9¢ L Tg Lob) €€} vz 9°'¢ 9°68 autd »oep
einsutusd daddn uJo3i1som
444 Z 086 G LES 8 Lvv v 665 I "8.9 v 0SS [eeY44 9 v6} 0" 102 9 1EC'V sadky L1V
- - z°0 - 9°0 ¥ 0 €0 - 0 6°0 9°C P3%203} SUON
- - - - - - - vz - - r'c J13ox3
- z°'8 €L 6°GE t Oy v 0C 0°g (AN vy L 0O} [ARXA" youtq dadeq
- 8°G S vt I8y L 8T} v LG L 8p1 =R -3¢ 8 €€ 6°98 v €€9 uadsy
£ €€t 6 0€E [N 0°'8LL 1'vie 6°9LC v 86 8 vy O 8y €°LE 8°CL9'} youtq-aden
L€ 6°0¢ 8°4¢C 6 vl G 9¢ 6 0T 8°8 + O} 6 4} 9°0t LvLE o1dew 3j0s-yse-w|3
- - [5h4 84 6°9 vz - - [ - 9°G14 AaoxDty-3ep
- LT (A7 6 v o°s o} ot 6°¢C €' v 0 v ve Moedewe |
LEL 8 9l 8 0L} } "00} 6 EL LTEY tAN~14 8°9¢ 0-0t Loy s ceL Jep3D -3} LUyMm UJBYIUION
- 8°¢C 86 €41 v 81 L'bT €°0S [oRXe}% S 91 6°€t L 81 @onuds yoeg
- Loy 8°Ch 9°g 0°9 [e el €°C ot 8°€ 9°0 8 gy 8oNnuds a3 tym
o' 8 v 6°9 TLE I "8¢€ L'y } L8 S L 9°vi 6°Ct 8 CET 4134 wesieg
STt 8 G} [AAY 6°02C v'8 S°g L} LE L€ 9y v°'Z6 autd a3tum
- 814 (At 0°'s [ v 0O} L°LS LSy €£°0¢ Tt LG8} auid pay
- - s'C [ 4 242 L OL 6° €Y V'8 S°€ 6°9 Z 194 autd »oep
e nsutuad gaddn uU.daise]
| V8L G 1€ES'Cc  6.0S86'¢C i iet'2 L 99€°¢ Z°GSE'E 6 €z0'¢ L8611 € 0p0°1 Z2°G681°1 9 1G5 '0¢ sadAy {1V
- - 970 - 6 0 ot S0 €°0 0} (3 ) Pe»D03}SUON
- - - - 84 8°Z} 694 6 ET THL 6°¢C G 69 0130x3
86 €6} 0tV | "80} 9°9G} 9765 L 9¢€ 89 [AR-1 ST Lk 9°69¢ youig Jadegd
S°S v LE [ R4t 6°80C L LG9 v STL VOLLY o-zet L OLE L L9V 8°291°'¢€ uadsy
6°82S €869} S S8y} 1 "6E8 o'6LY '} £°0€G 4 L VES S L9C o'ese 8:0LT 1°.88°8 Uoutq-aden
Sy bovL 8 ve L9€L 6 08} € gt L "BEL G't+8 6°¥8 628 €962} atdew 3}40S-yse-uw(3
v 6°LE 1 ove 1 "60€ v ELE S ove (S AY Q' ve L 8Y 8° L9} 07289t Ad0%21y->eQ
- G'9 g9y v L LTt 6°€ [ 4 0oL LL y's ¥ 8S Boedewe
S CSH €°L9€ 8 60V R Y ¥ 8°99} z°8L LLS [ =11 9°t¢e 9° 0} S 8rG° 4 JEP3D-83 UM UUBYIJON
Z'Et 9°0¢C € €T 0°0¢ €Ly 8 Gp 6 €9 €86 v'8¢ € L2 i °8GE 8onuds »oeig
9°C g €t [SoT4 (S 4! 8 91 8 L} R4 o'y v°St (4 O ivt 8onuds 83 tum
84 9° 1€ 6 06 688 82z} [ANE At £°6E} L' vE L 8E 0°9¢ 6°12L Jij wesieg
S LT €°L9 voLL 6°C6 T ve L [o2n4 6 6} oz 8°9 I "€9¢€ autd a3tuym
[ LGS £° €S 6 9y 6°8 OObt R -T44 44 v GEl 8 v STvTh auitd pay
[ 61 S 6l S'61 6 914 €°vee €LYl 6°1S 0’9y 6 8¢ v 199 auid >oep
+iCh 0Cl-104 001-18 08-1L 0L-19 09-1¢ 0G-I¥ oy-i¢ oE-1¢ 0Z-14 sabe ||V 8dA} 158404

(saeak)sse|D abe-pueis

SYIrun [1v
(3934 D1aND UOH [ Ltw UT)

.86} ‘uebLyoiw °‘sse|D abe-puels pue adA) 3sauoy AQ
pue|Jdsqui} U0 »D031S BulMOUB 30 BwNioA 31aN--°"9 aiqe]

18



"8€¢C G GEV v OLC € VLT L 90€ € 092 T 0ET [ G 88T L 00S' ¢ sadXy 11V
- - - - - - 10 €0 (e P®%D03} SUON
- - - z° 0t 1€ 8°0 09 v T G ZT o130x3
- - - - 6°¢ - 8" - LS youtq uaded
- - 9y 8°C¢ [ >R A4 [20 44 c'6 892 v'CcE p-TS} uadsy
Q' Tyl € 181 (4 0°08 6°ZOt €°€EL 9°'604 L'E9 Z 60t €210} youiq-adew
169 |88 8y o' LL 8 0v 8'vL S°GS £°9¢€ v 0t €°0Zs a|dew 3}jos-yse-uw{3
6 9C 341 6L L 8L L L6 6 v9 Tzt v 6} [o R Ae13 0859 Adoxoty-deq
- - - - - - - - (A4 A yoedewe]
o°¢ - - - - 6°C - zo 176 JEpaD-3} UM UIBYIJION
- - - - - - - - - aonuds yoelg
- - - 9'v o'¢e - - 9L 8onuds 3} 1uM
- - - - - - - - - J1 3 wesieg
- 8 0¢€ - v EL - (24 - - 9 9y auid 81ium
- - - v 61 6L 9°ve - £°6 T°LS auid pay
- - 8°S - S'¢E - - [ 4 v e autd oep
M—DmC_CNQ dBMO{ uuaayinos

S vy EOM 8 988 € 26V} 6 66C | 9°9CL T 8vS € 808G € 816G I "GC9' L sadAy 1LV
- v 0 - €0 970 - €0 v 0 z°0 ¢ pP@%20} SUON
- - - 81 9°C 8 €l L0z z's S0 9 vy o130x3
9°¢ S O} L 8€ } " 0§ T Gt LG L 0°¢€ o°v 6 vl yodtq uaded
1" 8C r°'c9 €°0CH G 9vE 0 9¢€E v 6Ll 6 89 €20t 8 LT AN ¥4I uadsy
L vLe coLyy G 96¢C L vGS €90 976G} € €S 818 v vL s'8Lb'T youtq-atden
0" Sy 9 L8 v G9 L0 L9 9G¥ ¥ 0t 8 €T 8 €€ S LEY a|dew 1j0s-yse-wl3
8L €891 L €2 8 L8C L VEL 9719 f A1} VoL 8°G9 0°L86 Aaonoty-3egp
A v 0 zz v € - 8'C s [o 2> ot S 91 Woedewe |
L7921} 0" v9t G€8 S v9 [AN 17 9°6 S'6 89 0°s €82S Jepad-83 LM UJBYIJON
- v € 50 JA! vL - - 67t [l 6° Gl @onuds »>oe(g
- £°L - St - - - S 0 vt £°€C aonuds 8} tuM
S v €L 56 6 € - [ 89 9°¢ 8 8¢ 414 wes|eg
“VE 9°z¢ S 8 Gl T 0t - SThi 6°8 [ JARAA! aurd 83 ium
24 (S e} 1°9¢ 0°s [AN o]} 6 VSl 6°LTE L 98 £°82 S E9L auid pay
1 0L} v Sl 0 €9 6 0Ct T 88 T 0¢ [0} 4 £°G¢ [AR 014 auild xyoep

Zz1-10} 001 -18 08-4L 0L-19 09-1§ 0S-1v op-1€ 0E-1¢ 0T-1 sabe |{V adA} 3ysadJo4

{sJeak)sse|D abe-pueis

19

e|nsutuad J4aMmo| UJdY1IJON (panutiuco 9 aiqel)



(9bed I1x8u uo panulijucd [ 8(qey)

6 v8L°L € 6GF 'V L 086'C L LEE' ) 2 6ZE'C - 9°661 ' T L 916 L 10¢E | “GZ¢E G GOV Z2°6EQ0 LI sadAy (Vv
- - - - - - L0 - 8°0 - Sl Pax%201SUON
- - - - - - - - - - o1310X3

8 1¢ S92 969 L°99 098 }°SE L Ve (A4 [ANe] 9y v eve youtq daded
- L6 v 002 AR 13 v ZEE v LGY 8 102 0" LE 8 88 L o6LL 80091 uadsy
LGSE Y S vLY'E 0 v00°¢C v Gv9 8°CEV 4 [ : 12N} v L8E 9°911} 9°GCH =R o]} (S A I youtrg-aden
€89 8 004 9 E0+ 9°0¢ 6 OV z 8l €2t vt 9742 voie L "6EY a|dew 3 jos-yse-wi3
€°9 z° 81 o ze €8 - v Gl [ [>hr4 - - L LL Ad0xo1y->eQ
- 6°9 - L0 z'8 [o ] - 61 s'8 €L G 8¢ oedewe |
00864 v 9€C L 8v1 v 19 S 6P L8} vz o'8 09 LC 8 €89 JEP3D-33} UM UJUBYIJON
c oV 69 9°6 5°0€ [eRN¥> S vE (o)A LGl (A4} 6°€C 2882 aosnuds »oe|g
6 vy - 18T v 84 6°8C L8y - st [=3e] o-zs8i aonuds 23 1um

94 G°G8 S 19¢ SThbL L°902 9°8€C 97104 L9y 8 v 9 vy LESHTL Jij wes|eg
8 ve €16 0 6Lt €Tl - by 1°9 G € - - LLEY sutd a3tym
8 9 v 56 £ 9y VLS 8°8 - v 69 6°¢cE bLY - I "OEE auird pay
- - - S vt 5 'G6 8 LC (24 oL 6°8 8 LLT autd soep

eirsuiuad adaddn uJu91SOM

v ZG8 I 686 1 L 148G} S Okt 6 £0E€ "'} 8 Chy 'l 0061 't 0 68E C'9lE 8 GEV v 119 0} sadAy |1V
- - G0 - 0°¢ v'Z 8 0 - L0 G0 69 P3X%203 SUON
- - - - - - - z's - - 'S o130x3
L 8C 06} 3716 } 69 8 LE g€ - L6 6° LI 9 EET youtq uaded

- L 81 [A14 S 601 §°0S¢ S'68C £'cee ¢'9C O°'Gy G'ELL 8°6L'} uadsy
z v9s 0°6LT 4 6°L68 L SSS 8 €VS G 8C9 G 664 S LO} v LO} [l L 686"V youtq-aden
Vv L LO} £ €6 bLE o°€8 L°8E TH L€l 0" 9} v 6} 9 LTV 9|dew 3jos-yse-wi3l
- - 8 L L O} Lze v'9 10 - v - 1 '6p AdoxdLy->eq
- 89 [eRE A €04 z'9 S z [ [AA €} 9°G¥ Boeuewe
voLLZ L EBE s 162 82! 6 CO} z° 8% 0 6v L vE [e ¥4 £°6 £°L0€"} JEPSD-8} UM UUBYIJON
- z'8 6°Cl 0" 94 L°CE v 92 G LS 0°'L6 v 8¢ 6°6} 0°662 @onuds oe|g
- 6L G 8¢ 82t 9° G} v 62 0'6 6} € i 6°C £ 6E} 8onuds a1 tym
LY 0 84 €2 0°0¢ 0°€8 066 R A-Y4 ve 8°8C 6 Ov 9°029 Ji3 wesieg
0°¢S 9°0L L 69 9 vOI L 6T L 64 €L 8°8 €€l €L v-Z8c suid a3tym
- v 0S v v9 9°02 bL 6 9¢ € L1T 8°GL 091 L'ce 97016 auid pay
- - LV v 6l 9°§§ 0691 S8t 6°Ct o€l 98} 154 auid >oep

einsutuad uaddn uuaise3l
vcocE G GSE'® T €LC'86 I 659'G 6 LEE'L 6 9.6'9 S Ibl 'Y € ClL8 | v _SEL'} 9 E0L'C 8 €92 ¢S sadAky 11V
- - Ve - z°€ Sy S 6 0 STt S0 [ P9>203} SUON
- - - - € v 9 LY 0°se S P v°9 (I 6 86 o130x3
8+ 9°'vp9 S 00} L7991 G 9z¢C v E6 6 6V (A [S=T4 S°6C T 8L youtq daded
LBl Rt L 16E [oln4:14 L°80V'1 [Ie TR 9°608 6 6l G GOy G G86 0°88C'9 uadsy
0°'GlE" ¢ ¢ 166'9 1°9L0°S G L0G'C 9°'v6C'€ T HLO'E 9°8S0" I 1°9tg T €cs 0°919 5°69S5'6C youiqg-aden
8 Lyl 9°229 0°8i8 T L8¢€ [ N3 LGP 9 zLT T €94 v LE} 17 L9} L°ZGt'e atdew jjos-yse-w|3
€9 €°Gol 6 VL) 8 €€8 z°Z8L G°GZG 6092 6° VL 87 LT} 1 "€9S L PLS'Y AdoxoLy-neg
- 6 91 Z° Gl voLh 9°91 G°9 T 9°CH oL} 9°'8 0°Chi Woedewe |
€ 16y 0 LL6 G699 ¢ 80¢ 5 9ve G 0C} v LG 6°9G L’ GE 0°6l 0°'8L6'C Jepad-83 LyM UJUBYIJON
z ov yoLL voLC S 9oy 8 v9 9°GL S 6L [Nt v oy L Gy 9°G619 @onuds »oe(g
I} 825 G €9 670§ L 9¢ €8S L €9 v€ g€zce S vl ¢ 98¢ 2onJds a3 1um
€9 G €04 6°G6C 8 G602 € 662 (24 I "v6E €°2S 8°C9 L 86 82981 Ji3 wesjeg
[ARAN 8 GOt L LEE T oV 116 O +6 v €l [ 1 yoLY 8 41 8 L9V} sutd 831tum
89 L 8pT 8°6€C ¢ 061 ¥ GE 8 9GE L 889 v 198 L Ot} L vy (AN YA 4 autd pay
S S z'9 5°69 L 8S 6°9€€ L°92S v GLE L OL z2°96 8° L6 9°€ra’y auid »oep
+ich 021 -101} 001 -18 08-14L 0L-19 09-16 0G-iv ov-1¢ oE-1¢ 0cC-} sabe | [V adAy 3saJoy

(saealX)sse D abe-pueis

s3tun (v

/b (1933 paeoq UOL||tw UT)

(864 ‘uebLyoily °‘sse|d abe-puels pue adA) 3sadoi Aq
pue|Jaqui} U0 JdqQuIl }MBS JO BWN|OA }8N--°L 8|qe}

20



DINJ UdUul-p /) BUOLIRULBIUL [}

6 CLI ¢ EEB G GEQ'} L 086 £°G6v8 8°Gt8 v LES S'GLY 9°8LC T vvL T ELV L sadA}y {1V
- - - B B B - - - - - PB%D0I SUON
- - - - - zey 6°C - o't Lo ¢z 6¥ oriox3
- - - - - ~ v°'g - [ - 901 youiq uaded
- - - €L} L7 LO} ¢ LE 8°9¢ LV} 664 €°€9 6°C6C uadsy
[AR1°Yt L ELS ¢ ELY € Gy L €ST 6 68C LLS) o'Lie [e g1 4} £°0ve 0 vol ‘e yosdig-ajden
L 6t STLYC L iEE LTSI v’ GEC v 6L o6l 8 IC} S°C9 8 '8S g 8Gv i a(dew }jos-yse-w|3j
- SRS L €29 €°GLT L8zt I "BET € eVl £ 66 0O°€9 ¥ 09¢ 6°€01°'C Aaoxoty-xeQ
- - - - - - - - - - - Moedewe |
- 6°0 6°9 - - - - FAR - - 0°'6 Jepas-al tym UuJdayiJdonN
- - - - - - - - - - - aonuds »oe\g
- - - - - - 09 S - - S L oonuds 83 {uym
- - - - - - - - - - - Jl 3} wesieg
- - - } "0CH - o'y - ¢'6 - - € 1L auld 83} 1ym
- - - - - 0°G8 6 8T 6°0S - 8 i 9 9L} autd pay
- - - ~ 861 - vl - - G'8 L' 6T auid »oep
e|lnsutuad J4amo| UuJ4dByINoS
T CT6E 6 ELB | €°GL0'E 8 0eC ‘¢ G B6S8'CT L 8IG'C O OiS"t 0°90L G'Gi8 [T 000 L1 sadAy (1v
- - 971 - i 1°C - 60 - - 86 P9’%201SUON
- - - - v vy (S £°6 (24 - S vy o130x3
- v'6 6761 v 8y viL S 0T o9t o - oL 9°€6} youtLq daded
LBt L 66 S Gpt 0'€9¢c b 8LL 0929 L yvE O Lt} 8 GiE 9 695 s'vic'E uadsy
g'¢vi 0" v90°} 010G} 17168 £ 90"} 9 v06 [O AR 2% o gL ¢ 09t O LY L L8T'9 youtq-ajdenw
L Gy 9°991 v 68¢C 8'CZLI 8 €I 8 80} } 06 6 91 €°LE G L9 6°9Ch "} ajdew 3} jos-yse-wi3
- 0°9¢ v 1cs S BES 8 0€S 9°'v9¢C £°CH €€ v €9 L°20C o'v8t'eC AdoxMoty-xeg
- Z2°€ c'E vV'o c'c - - 9°'9 £€'9 - 6°LT Roedewe |
6°€CH O 9veE v 8iC 9°8114 [ 45 9'€EY 0°%9 9°€l L9 o't 6°LL6 JRPBO-3}iym UJdayIJoN
- - 6V - (S L Vi - - 8°G 61 v 82C 8onuds »oe|g
e}t - 0S¢ - L'C - - - G 8l S v LS aonuds a3tym
- - L€t £ vE 9°6 G°'98 - '€ c°6 c'Ei | 68 413 wes|eg
v Gv 6 EVI 06Vl (A v 19 8°GC - L E} L VE SV o"e8y sutd 33 tum
- 6°C¢O0!} [ YA Cc'Chi S'6t 6 VET P LLE 8 1OV 9 LL 8 O} 6 19V auld pay
S'S [ 8 LS £ 6E o Lyl ¢ t9oc L LTT L EE T 9L 819 v LI auid >»oep
+1Cl OCi-101 001 -18 08-1L 0L-19 09-18§ 0G-iv Ov-i€ oE-i¢T ocC-t sabe ||v adA} 3seuoy

(s4esk)sse|D abe-pueis

elnsutuad usMO| UJBY)JON

(Penui3uod [ atqel)

21



(@bed ixau uo

panuiLjuocd g aiqey)

T 00C°9 9 1€~ L 18P- 8262 ) g€ ¢ee- €802 9-LTTC A YA L 0SY ‘S sadAy 1LV
21 - - L0 - +°0 G°0 10 S°0 PB%00} SUON
- - - - - 2 - - - 01310x3
8 881} - Q bt~ S'0¢ 0°6- €°C €L 6614 €°6L} youtq uaded
8 GGL Vg~ v EVL - v LIC S 9G- S°LS } "8V £ 891 6 €69 uadsy
S €8L'E - 8 vOC- 8 L6L G "8G} - € LO} 97104 v LYL G°061°‘€E youtq-a|den
v vol 6 C- 9°GE- O0°Git L EL- 6°G 8°L [e 2%} 6 L8} 9|dew 3jos-yse-wi3j
v ve S0~ S'9- 81 S~ [o 2N+ [T [ 9°6C Auoxoiy-xep
€ 91 (AN 81~ 6°C k- 8°0 [t [ v°'9i Adedewe |
9°2Z8¢ - 9°6- bk 6°2C- 61 8°8 [ £°€6¢ Jepad-83 tyM UJdaylJoN
G LG (O 8 8- [ L6} - [*I 4 8°8 QL ¢ 961 aonuds »oelg
€99 - € v- L°0C 6 V- €°€ c'c "0C 6 6V aonuds 83} 1ym
£ 06y S G- L LT~ 006 8°6C- 8°Cl [ 4 8°€8 G E6E Jdi4 wesieg
v 10t l " 9- O L~ v 81 be- L7} 80 0’64 } 96 auld a3 tym
(S - 91 - vy Gy o'C- 9°'9 £°€l [ E'vL autd pay
9 68 €°Z- 9°61 - AR G 6- 9°C 6°¢C Z2°91 €66 auid xyoep
e nsutuad Jdaddn uJa1Sam
g9 1€C' ¥ 6 Gl - G 1GE- 8 909 €°012- [NZe]! L €02 v 60S Z T66 '€ sadAy [V
9°'C - - o't - [Se} v'0 S0 97} P3X003 SUON
v'c - - 8°0 - - ¥ 0 v O 9% Ot30X3
C get - o€~ vy 0T 8 €- €4 '8 L'V} 8°GlH} youiq daded
v €£9 ~ v v8- L 00}t 9 '8v- L' vT L EE 606 P L9 usadsy
8°C19°'14 - T LTh- L "0LT 8 ¥G- S Oov [AN A4 z eve 6°69V°14 youiq-a(dey
FvL b€~ b ve- LTHE 8 Hi- 8'¢C t°8 9°Ct 968} a|dew 3jos-yse-w(3
9 G} - S°¢- 9°1 vl (A 80 (o0} 9 91 Aaoxnoty-eqg
v ve L 0O- - 8°0 b C- 9°0 St 8°0 €°'ve Aoedewe |
S'CcEL - L 8v- ¢ ' 8¢€ 8 6€- L6 Ly [ ¥4 O"eEvL Jepd30 -8 LYM UUBY} JON
L v8i ¢ 0- c G- €L} VeV - S'¢C 0 04 6° L} 8°CTL} 2onuds >oe|g
8 €Y - €G- c' L L€~ [ 60 1°8 6 ¥ 8onJdds 831 1yM
8 CceEC } 9~ [ A 6°LE L Ch- 133 4 C i [ =1 'S¢ Jdi 3 wesjeg
v'Cs - L V- O°"8t } €~ S°'C 6°€ L Vi P 6L auld a)ium
L S8} - L~ z2°'99 C V- b L €°1E [e R L°9C} auid pay
z 191 8 G- 0°'Ge- 6 vl 8 41~ v'S o'v € LI VLLY au}d »oep
einsutuad dusaddn uusise3
9 LG5 0T 8 80C- } 8107 C- € 0EL 'V € 8V6-~ L ivL L GEB 8 10V '€ [AETENED sodAy tiv
y°9 I "O- - 6°C - £°0 [ S8 > 9°€ P83%003} SUON
569 - - G ¢¢ v 0- [ 8L 9°¢€t oLy oL30x3
9 ' 69¢% LG - €LY~ L EL c'6l}- 6°G €°icC LG9 €°8¢v youtq uaded
8°C9+ '€ 9°'66- 6 ¥19- 6°6GL 8 LIC- [4s=14 9 88} 6°L8S v-LLO'E uadsy
L L88"8 - S v0SG- PoLOLt Y 6 80€- 8°69¢ ¢ 992 0'0Ovs't S vTO'L youiqg-aldep
€962} O'6€- L vEL - tiece 8 G6G- 6°8¢C y'i9 97981 6°8vC'1 9|dew }jos-yse-w|3
0°z89°} ¢ GG- 9 L9V~ S'8L€E b TSL- L798 ¢ LE L769¢C £°988°} Aaoxqoty-seg
v 65 v c- 8}~ S0t 6°€- L7 (oA LS I €S Aoedewe |
S 89671 - S LL- S 8Lt v vOl - ‘9°gg [ 4] I "GO} G LOS'} JEeP3D -3 tyMm UUBYJIJUON
} T 8GE - O vi- c e 6 vE- v L £°61 v 6€ | "ZvE aonuds >oeig
Ol - ¢z 0Ot~ S 0v 0" 6- L9 v'S v LE L Ok} 8onuds 33} LyM
6 1CL 0o'¢ct- 6°'6v- 979¢} Ly~ £€°0¢ 9°Gg 6°LC}H LG9 413 wes|eg
I €£9¢ L 9- o€t~ Z 8L 0°"6- Z°0t L8 €°89 0" v0oE autd a3 tym
S v - P CE- 9'¢Ciy c V- 214 0 96t v Gce o"gvL auid pay
v L99 P 8- 9°08- S GEl S '8b- S 0¢E 6 GE Q°Li 9°0c9 auid »oep
wnN | OA S| BAOWSJ /¢ uimoub yimoub /| sawn|oA
®001S 484310 S|eAocway Yimoub 19N Ajtieldon J3ayio yimodbu] JOALAUNS %0031S adA} 3sauo4
Buimoub BuiLmoub
LB6} s3jusuodwo) 0861
siitun 1v

(3933 21qnd uoL||tw U])

L861 -0861

‘uebiyotn

‘yimoub jo juduodwoo pue adAi 3sauoy Ag
puelJdaqui} uo Yimoub oipotrdad pue awWN{OA »%D201s DBuimouy---g ajqget

22



‘sS{eAowad pue Ajtjejdow ‘yipmoubBut Uo yimoub sapnioul [z
‘saunpadodd pue suot}iul jap Aaadns ut sabueyos
0} WJo4UOD 0} AdAUNS 0BG BYY J31ie payst |gnd asoyl wouy pairsnfpe usaq asey sadnbi 4 /i

L 00S°¢C £ 8G- 0"€LE- S LIS S'OL- v 00} L 88 6 86¢€ S'viv'e sadAyl 1YV
g0 - - v 0 - $°0 20 [Is) - Paxn203I SUON
G Z¢ - - 8°§ - 10 S c'v L°9% Ot30x3
LS - - €4 - - - €' vy youirq dgaded
v Zsi 9w - £ 8- L'Cy 9°G- [ vt 8 0¢€ 9°¢tl uadsy
£€°CIO"} - 5 09- S LOC v 9C- v Oov € 6€ [28 4°1) £€°698 youtg-ajdeyn
€028 181 - L ecy- 6 L0} 6°€1 - [ I L°ZZ {88 CELY ajdew 3jos-yse-uwiy3
0669 9°6C- L LSC- P oL L ET- 8 6€ 6" L S°C6 Z°'1Z8 Aaonaty-xeQ
[ - - €14 - [ 6°0 £€°0 6°0 Moedewe |
[ 2 =1 - €°0- 61 - o't 8°0 1 "0 S'€ JeP3D -8} 14YM UUBYI UON
- - - - - - - - - aonuds yoeyg
9L - - €€ - - 9°'0 L°C [5 4 aonJds aitym
- - - - - - - - - Ji3 wesjeg
9°'9¢p - - £°6 - +°0 'O 0°0t £°LE autd ajrtym
C° LS - S €- 6 914 - S’ 671 S°€El 8 EY auid pay
v el - - i ' C £ 0~ [ ¢) [ ) [ ) €41 auid yoep
ensuituad Ju8MO| UJBYINOS
VG299 L O €O} - 6 118- T ESL Y C SEE- v 8Z€E 124 E vreE'| 8°98L°9 sadAy 11v
[ +°0- - 8°0 - - - 8°0 St P8%O03 SUON
9 vy - - 6°Gt v O- vt 6°S 0°6 L"8C J3130x3
6 1Pt Gt - £°€- S IE v 9- £€°C 8°6 8 6T 8°8Z¢t youtq uaded
T4C9 L 6°¢€- 8 8LE- } "66E b LOY - 6°2¢01 v 66 6 L0E 8 EE9" ) uadsy
S 8LV C - O'Chi- L LBV ' 69- 918 g8 ¢ 96¢€ 8°860°C yauig-adey
GLEY 6P - £°¢E- S'98 v 91 - c°6 8°¢¢C 6 0L ¢ "86€ atdew jjos-yse-wi3
O L86 L "6C- 8 " 00C- O 8614 I "6¥- L'vYy v LT 0°sLt 6°810°4 ©Auondy-eg
S°9¢ S O- - S°S 9°0- 0 v'eg S°C S i Hoedewe )
€82S - 681 - S'6L Ly~ o1z S L L°ZL L™ LOY 4eP38D -3} UM UUSBLIJION
6°Gl - - 8°C 1°C- v°0 S0 o'y 1€} 3onuds Moeig
€€ - 9°0- £°6 o' t- (4 L7} g9 9'vi aonuds altum
8 8€ y Ot - b "8B- L'8 L V- [ <t 0°6 9°'8¥ J41 3 wesjieg
L cet - €74~ §°C¢€ 9°t- 6°'S 9°€ 9°ve S°16 aurd a)tym
S€9L - 864 - 1°G68¢ 0°8- [ 2 G 6014 v Gt [:1-3 4 auird pay
C EOV - 0°9€- € "90} 6°9¢C- g€°¢cc 6°LC o'gg 6 "CEE aurd »yoep
awn oA S| eAowad /T Uimoub yimoab /i swnioA
%D03}S 4841l 0 s eAcwdy Yimoulb 1eN  AdL [eIJol Jauio yimoubuig JOALAUNS »003S adA3} i1sauo4
BuLmoub Bu L moub
L86} sjuauodwoy 0861

einsutuad JdsmMO| UJdY3}JION

(panuiiuocd g a2i1qeyl)

23



(8bed 3xau uUC panuULiluoDd g B(qel)

9°1G6670C 8 80C- 8107 ¢~ € 0ElL’ Y € 8v6- FoivL L GE6 8 10V ‘E T v59°8} saldads (v
L 0L6 €L 6 9G| - 8G9} - S€CTL'T 8 LG9- L LES T €CS o'tze'e 6 6L0°El .1eyol

L OV 10~ } 0L - LTt v Z- 8°C fA* VL Z° 8¢ spoompdey Jayig
8'vi L O~ [ A p'c - v°0 - o'z 991 Jedod Mo |2
z°9 - S0~ v-c - v 0 €4 L0 £y Inudaling
8 GC 8 0- €°¢- 6t - S0 6°0 Lt 0" LT inujem Xoe|g
0 06E L C~ 9°LC- 8°€9 S°9- y'8 [ x4 8 '0Ov §'91¢E Audayd ¥oeig
v 0 - - - - - - - v 0 YouLtq JddsALy
v 96L [ = 8 0G6- L718 L LT~ 8°6 v 8€ c'+9 S°08L yodurq uaded
6 €491 8 €C- 9 °'89€- 9°'99¢ v GO} - L°GHE Z 101 t"GHE L 6E€9°} uadse Buixend
v 6L8 €L}~ 9°99C- G LET 9 '8L- o"8 L SC ¥ 60T B GCH uadse y3o031Big
9 €0¢€ 6 V- 9 V- 671G 6 0¢- v Ot vy 089 T LT Jedod weseg
90 } "0~ - b "0~ £°0- b0 - IO 80 AddsgpioeH
[ A 8 0- c v- 8° v Ot~ 8°0 £°0 L'V g°ce MOL LM
L 69 v C- [ 876Gl ¢ 0- 6} - (4% G L9 POOMUO}I0D
8 vl £°0- v~ L™} 8 0O~ [4Ne - €°C 8Vl 28J0WRIAS
L LOS S L- L GE- 6 '8H1i O 0} - 8°€t 9°8¢ S 98 o'cey yse uaaJdb B 83 1um
b "6LC L™ Y- L 0Ot~ LLE €°G6C- 9L 8°0¢€ 9°'ve 8°9G6¢ yse >»oe|g
I "0cCc g°Cc- C 09- €708 g ve- 98} o'V 0°CS g€°¢cec wi3
o'isb’c S'vC- 8 8V} - 6 vav L CL- B IS 8 vO! O tLE v 664°C a|dew 3}30S
I "868°C S 8 9E€C- €289 C ' C9- L LO} v ELL v EBY L EBY T ajdew pueH
8 61¥ (o €°0€- I "9t 9°CG- S°Ch £€°6G 60§ [ORm=15374 UodJdLq MOy IBA
I " CTGE 9°0- L 6E- 6° 1L £°9- 8 11 G'9 6 66 6°6LE yooog
£€°6LL L7~ 6 1E- O 8L} [ 4 £°81 8°L 0° 994 6 bES poomsseg
1 "9G O’ t- £°e- L6 o°Z- o' o°¢ VoL €718 Aaoxoi1y Jeyio
}"99 [ V- €0t 9"} - 91 v'c 6°L 9 Adoxoty 108(8s
B8 G61 6 €- 6°6G- L8 L 6} - 16 L0 9°8C 6°0vC ¥eo pad Jdsylg
O 0O+ "} 8'LC- 8 08} - L 9L} 6 06G6- € LE 0o°'¢i €°8L} 6°CEL "} %eo pad 30385
99V C - PTCL- §°G68 P~ 9°€l v'a 9°L9 6 E9Y XYeo 831iym 103|8S

SPpoomMpUueH
6°985°9 6°16- £ Cye- 890V "1 G 06C- 0" y0cT S'Ciy 8 080"} € Vv/.G'S tejol
L8 - - C°LE L0~ v'9 v'6 [ 4 0° 08 SPOOMI 3OS JddYI0
£°ZvS"} v E- v 9€- 9991} 6°GC- v St 9°CL S vOl S'Giv° 4 JeP2D-3F LUYM UUDYIJON
[ - - [ S e - - - S (Ot Jepsdpsd udsisel
€ €01} 8 - £ v~ 9y O G} - g€ S'8 S L 8 Ol Hoedewe j
9 GGS z - 0 9¢- 9°€8 L Y- 8741 LT 8°€8 Z 608 %00 { weH
0O'1L8 8 €t - 6 8v- S vl 9°96- o LT 668G Z ' SSi Z 68L Jit 3o owesieg
v ' 6LE L E- t "0C- 60} - L +9- 9°'8 L vl S'LC I T vGE sonuds >oelg
€ 695 G- S Lk~ o-gce 9 €t~ 6 6T S 6} C 6} 6 89¢ aonuds 81 1ym
FHLS 20} - 9°6} - 27yl L™ G- 8'6 8'9 £°0¢€} L 658% autd a3 tym
8961 "} 6°E- 5°99- oe8y L7~ §°¢C9 97984 9°6E¢ ¢ v8L auitd pay
8 699 8 8- O €6- 6 €€l GGG~ (023354 8°CE 97€ETH LTLES autd oep
SPOOM] 405
3BWN | O S| eAowdd /¢ yimoub yimoub /} sun|oA
©001S FEIVRYs) S| eAOwdy UIMmoub 18N A3t (BIJOW FEIVEY)) yimouburg JOALAINS %003} S dnoub saioeadg
Buitmoub Butmoub
.86} sjusuodwo) 0861
s3Lun ||V
(3223 21QND uoL | |lw ul)
L861-0861 ‘uebBtUDLKW
‘yimoub 0 jusuodwod pue dnoub satdads AQ
puelJaqul } U0 YImoub Dipotdad pue sawN|OA %D003}s Buitmoun---g a(gey

24



~(@bed 1x8U UO PBNULIUOD § B1qgey)

91’y 6 Gt - S 16E- 8909 £€°0t¢c- [eRE"Ze]} L €0C v 606G T'te6 '€ satdads [|v
T g€vct___0¢z- I “80C- L vCE 6°Gi - 0°85 S°/8 1 "G662 L 8Cl'C leyoj
e} - 17 0- - - - N - z°0 spoompJey 13yiQ
. - - - - - - - - dqe|dod mo{ax
R - - - - - - - INUJU331INg

inulem »oetg

25

6 6v - 9°0- v 6 0- Z2°0 6°0 o'y € 9y Adusys yoeyg
- - - - - - - - Uodtq JdaAtLy
L 0ge b0~ S L)~ 094 €°8- LT B i 8°6 [ o34 X4 youiq duaded
9°91¢ 1°0- 8 8y- 282> 8°LE- A1 T 9 S EV bLee uadse Buisen)
6'C9 - v 6- 9711 | v-Z 8 0 S'¢Ct L°09 uadse yjooib:ig
Lvel 9°0- 8'9- 661 9°¢€t- Ly iL'c L79C 9 b1 Je(dod wes|eg
- - - - - - - - Adauagroen
- - - - - - - - - MOLLLIM
9°0 - - €0 - - - £°0 €0 POOMUO130D
- - - - - - - - - 8U0WEDAS
6°'ve - 9°0- S°€ ¥ 0- S0 C [A4 (O R A4 yse uasub g a3tym
G 0% - voi- o9y 9'G- 80 18 €1 €LY yse xoelg
£°8¢ S 0O- c ' 6- 0'g b €- 81 c° 0 19 o'gg wi3
S 96V £ 0- e e~ v 99 oL - 0’9 I "EC v vs 9ISy a(dew 330§
c'ces - OGS~ €004 L O} - €L 8 914 6 9L 6°98¥ aldew pJyeyH
098 v O- v 6- L 0O- L 0Ot - 91 £€°0 '8 S 96 Uodtq Mo 8
6" L9} - L C- 8 9y v C- 79 Sy £ 8¢ 44 yoeaag
8 0§ - 8°G- 8°'6 9 0- Ot 6°0 S8 8 9¥ poomsseg
- - - - - - - - Adoxoty Jayig
- - - - - - - - - AaoxoLy 3oaas
- - - - - - - - - Yeo pad Jayio
[O RN Y4 - C - 9°C 9°0- 1°0 9°0 G °C 9°6}4 Hed pad 31D58|8§
€0 - - - - - - - €°0 Heo @3tym 303 |a§
SpoOMpPUBH
€886 1 6 €} - v eV - | “28C v ve- [eN=Y4 [T E'viT S €98°1 teyol
9°C - - 8°0 - - v°'O v O 871 SPOOM]I JOS JB3yiQ
6 169 £€°0- v ve- 9°9¢ € 0} - v'c v LE VoL O 0v9 JEPBO -8} UM UJBYIJON
- - - - - - - - - Jepaopad uuajse]
I 6€ }O- 6 - €0 v ov- vl v'c 6°0 8 OV Aoedewe |
o'zvi S0~ v 94 - LL L E~ 9°¢€ L0 Lol [AnS 2 HOO0 {waH
£°98C 6 v- v ve- 8 vy 0 0¢€e- 9°6 [4 44 O’ v 8°0LC Jij wesjeg
9 vGl O} - v Zt- c°'6- 6°9C- o€ 8L 6 01} ceELt 8onuds »oeyg
S 88!} 9°0- 6 8- 9°G69 Z v~ gL 9°'9 [O =11 y-CceEl aonuds a3 tym
C GL} [ ST~ 6°'G6E 81 - 6°€ 8°0 [0 3¢ [oRwA=1% autd a1tluym
LG8} - ¥ 9t - S'vL T 0- 6°6 8°C¢ o-"c¢ O"LT}H autd pay
0 €9} €G- b LC- b 6°Cl- (O] [ S 6°Gl £'v8l autd »oep
SPOOM] JOS
auwN {OA S| eAowad /¢ yimoub yimoub  /} swnioa
HO01S NEIVRYS) S|{eACwdy Yimodb 18N A3l (B}JOW NEIVRY) yimoubu] JOALAUNS #203Ss dnouf seioads
Butmoub Buit moub
.86} sjusauodwo) 0861

einsutuad Jaddn udalse]y (PanuLiu0d 6 at1qey})



:wm@ma }x8u uo

panui iuod 6 a1q9el)

Z2°00C79 9 tE- L8P~ 8 ¢Gac '} £ ¢eE- €80T 9 LT z'evi'i L°09Yv'S saldads [1lV
1‘w.0m¢.v £ 8- L 8LE- 0'v98 S €lC- 96yl 8 6V} L "8LL vy £€G9'€E teioj
170 - - - - - - - 170 spoompdey Jayig
- - - - - - - = - dqejdod MmO |®A
- - - - - - - - InuUelIINg
- - - - - - - - - Inuiem ¥oelg
L €9 - L O- STt - S°0 1S VoL £€°¢S Adudyd »de|g
L0 - - - - - - - L0 Youirqg JudAaty
9 LvC - LTLY- 8 84 9 8- S'C 9°'6 €6l G '9ove youiq Jaded
£ £€8G [4an pivl- LCLt L 19~ 66V L 6C C vai 8 €SS uadse Butxend
v 80t - 6 GC- 8 LE L 8- T v 6°EE 9 004 uadse yzooibig
699 S - S y- yCcl 9 V- 8°C (ohm* ¢ €l $° 06 Jejdod wes|eg
. - - - - - - - - AauagyoeH
: - - - - - - - - MO L LM
0 1 0O- - 10 - - - "0 20 poomuo1i10)
- - - - - - - - - aJowedAs
£°0v - € 1- [ € 1- 80 o°¢ 9°01 G '6¢C yse usadb g 83ItUM
v 96 - 8 C- LV } "0k - [N S°S b L S ¥6 yse »oeig
L 604 L 0- o' 2€- 8 L1 S 9t~ 0°'6 (e g ve g9°'vet wi3
9 'v69 - viC- 8 9C}H v-ce- 9°8 b Le S€LE ¢ 686G a|dew 31408
S 96V - L6 L 6PE 9 0€- 6 vy 069 v°'9oLC [eRR42AN" 8 |dew pJeH
0 16¢ S°0- vy 0C- L°CTH 9 '8E- 8°6 6°¢€ 9°LE Z°66¢C Uodtq MOt IBA
20 - v 0O- z°0 - 10 - (e v 0 Uyosag
8 GGC L O~ } 6~ 6°€L I G- £€°G L'E O°0L S o poomsseg
- - - - - - - - - Ad4021yY 43410
- - - - - - - - - Ado¥oty 303188
- - - - - - - - - ¥eo pad J8yi10
£ 68 I "O- 6 €- €€t L v 0°C 8°0 9'vi 0°'9L 3eo pad 1d8(8s
6°0 - - 10 - - - L°0 8°0 Yeo 31lym 10813S
SPOOMpPJIRH
7 8'690°¢ € €C- 0 €01 - 8 88BE 8 814~ L 8G 8 LL i LLE € L0811 teiol
S0 - - [Ae] - - - fANKe} €0 SpOoOOM] JOS UBYIO
¢ +8¢€ z 0O- 0°9- S 81 9 8- 8°0 z°8 L84 6 89¢ 4EpP8D-93 UM UJBLIJON
(S} - - - - - - - 170 Jepsopad udsyse]
G CE o'l - v Z- [ L E- [ G'C €°C L EE noedewe |
G 8c¢E v O- I "6} - [ 2 N1 £ 0l - [ 8°0 v €8 0" L6C AD0 | WaH
8 CLY 8 V- Z 84 - 9°18 € 06G- 6° €t £°6C L 88 [N 224 J413 wesj|eg
[ £'¢C- vL- o' p- 9°9¢C- Ly G'§ v Ci 6 vl aonuds »oelgd
9-¢ze 9 €- v 8- 6 GEI P 9- S Gl [oREN! S Gh} L 86} sonuds 811Um
0" €6l C L- 0 L~ 08¢ (AN 6"} 5 0 0" LE T 69t suid a3} tlum
8°CHi 6 1~ vovh- £°GS z0- AN v 91 6° LT 8 €L autd pay
9°'v6 6 ) - L 0C- 1 "0t 9 4 }- ST 9°¢ 9°G}t G904 autd xoep
SPOOMY JOS
- 3WN {OA SieAowad /2 4imouab uyymoab /1 aunjioa
ND01S NEIVhYo] sierowdy yYimoub 38N  Arieldon J49y30 yimoubul JOALAJNS %0018 dnoub satoads
Butmoub Bumoub
L86} sjuauoduo) 0861

einsutuad Jaddn uJasiseam

(Panuii1uo2 6 @(Qel)

26



(26ed 1xau uo panuliuod g 3iqel)

1629 L 0 €0} - 6 118- T eaLt Z Gee- v 8C€ L GlY € vve'l 8°98L°9 sai1oads IV
L 6lE'S C 68- 6°0CL- T vi0"} v 09Z- | "GET 6 €0C 9 668 9°660°¢g lejo}
8°€ - 6°0- (6 2oy "0~ z°0 6°0 [e R} LT spoompdey Jdayig
- - - - - - - - - Je|dod MO {@A
¢ 0 - t"O- - - - - - £°0 INnuasIINg
0 - - - - - - - 2 0 nuiem yoeigq
v ELE L O- [ 9° LI v C- [0} 6°9 81 9°'L6 Adusys oeig
£°0 - - - - - - - £€°0 youtq Jdsaty
6°I6C 6°€l- g8 €t - 98¢ S Ol - L€ v-el 0°Z¢ 0°18C youtq uJaded
G 919 voLY- 6 L9}~ z-ocgl 8 4+9- oLy 6 LY L L6 9°1L9 uadse Buideno
v°829 L 8- L°9kZ- C 89l }"09- L "€9 £'ce 344! 0°689 uadse yiooibig
S Ot Lb- £¢e- 8 91 80} - 6} o'} L' ve L 86 Jejdod wes|eg
- - - - - - - - - >LL®DV_UNI
c L - - 6°0 €°0- L0 - [ €°9 MOL LM
lANel} Cc°0- c'Cc- 8'C - 0 - 9°C 8°6 POOMUOLYR0D
8°0 C 0- - Z°0 - - - z°0 8 0O DUOUWERDAS
9°L0C 9°€- [ O'vvy 9°'v- L€ v-9 G°8¢ £€°8L} yse uasub g 31lum
€°L6 S'g- 6" V- L 61 S L- 6°€ L} 9L 0'98 yse »3doe|g
6°€C "0~ L 8- c L v-c- l € £°0 9 5°G¢ w3
} "6.L8 6 vl - v vS- 6°'¢8I t "0C- v E€c voiv ¢ 8€l G 'G9L ajdew 3} j4o0s
| ARAdA L 0O- L bL- L "GLI 0’8t~ L 8E 9°C¢ 8 4CH AN 4] ajdew pdey
S veE - S'0- L°C €€~ [ 8°0 (3 4 £°¢¢ UOoJLg MO LBA
L BE} £€°0- 0°'8- 681} cC- v-'c (o4 L 9t } 82t yoaag
9°'GLE [ St~ L "9L 8 '9- '8 v'c £€'¢cL L"CLE poomssegqg
1 - C 0- 6°0 - I 0 L 0O 10 vt Adoxoty Jayig
80 - - - - - - - 80 Adoxd1y 303|835
S LY - 8°'6C- 6°ClH S - 8°G L0 6 LI 9°Gggl Heo pad Jdayio
S yOL Cc L~ v Co6- L LO} cLE- [ 4 L8 L°GLHL ¥ 90L Heo psd 1d8|8§
£€°01¢C S v- 9°VcC- 8°8v 8 0- }°9 8°€ L 6€E 9" L8} Heo ajiym 30818S
SPOOMpPURH
y GOE’'C 8°€l - 0" 16- 0°6.9 8 vL- €°€6 8 1l¢ L 8bY 2 teL’d teiog
¥ 0% - - 0°9c¢ b "0~ [AR4 oL 6°vli v ve SPOOMI JOS waylo
[O2N 48] 6°C- 09~ OOt O L- €741 v°9¢ £°6L 6 COv JBpP80-331 LUyM UU3YI JION
v 0 - - - - - - - v 0 Jdepaopad uddlse]
}"9¢ 9'0- - rANo] €°9- ot 6"} 9°'¢ G 9T yoedewe |
L9L €°0- G0~ 9°€l L 0O~ [T [ o'Ct 6°€9 NOO { woH
L b PP~ £€°9- 81 €°91 - S°€ v's S°S¢C 0 " vOl Jdi4 wes|eg
9°€t v O- £°0- Lob- z 8- 6°0 vt [ 4 0°9¢ @onuds »oelg
(O 41 60~ ¢ 0- L "64 €°€- c°'€ 6t e LI 0 9¢ @onuds 383} Lym
S LT T - | L 8Y €1~ 6°C S'v 9°'CY [ autd 81tum
v ' CEB O"¢- e~ C EEE €71~ L 6E 0°9¢l 8 8G} £°CES autd pay
9°86¢ voi- S Gy~ 8 hb1L €°0¢€- S°G6¢C }"9¢ 506 L EEE autd >oep
SPOOMY JOS
SuN|{OA S{eAocwad /2 yimoudb yimodb /| swni{oA
%001S 43410 s|eAOwdy yimoub 1oN AL |eIJOW Jaylo yimoubul JOALAUNS %D01S dnouB satioadg
Buimoub Butmoub
L861 sjuauodwo) 0861

e|nsutuad Jusmo| uJdaylJdonN (panuiLjuod g @|1qe])

27



"sS{eaowad pue Ajijeidow ‘yimoubBul uo yimoubB sepn|oul /C

‘saunpadoud pue suotituljsp Aaadns ut

sabueyo

01 WJO4U0D 0} ABAUNS 086} BUI 431 4R Payst|and dsoyi wodj paisnipe usaq aney saunbiy /|

L0052 € 86G- O €LE- S LIS S OL- v 00} L 88 6 86€ S viv'e Ss1oads |1V
€ LLZ°2 v LS- I "89¢€- 909t 0°'89- v ve o°zs ¢ ZS¢E zT'eve'e {ejoy

L 9¢€ P "0- } "6- L O} €°¢- 9°'C [0 4 (-] ¢ 'GE spoompuey Jdayig
8 vl L O- [ vz - v 0 - o'c 9 91} Je|dod mot 8A
0’9 - v 0- v - v 0 €714 L0 o'v Inuualing
9°6¢ 8 O- £€°C- 6} - S0 6°0 L} 8°9¢C Inuiem xoe|g
9°¢€Ci o'¢- Z 'GC- S°0¢ o'z~ v'o c’'8 6°LI €°0C!) Adaeyo soelg
- - - - - - - - - Uodiqg Jdanty
¢ 9C b - 8- €°8 €°0- 6°0 9°¢€ (3 4 8°0¢C Usdiq dadey
G L6 I G- SOt - 6°6C [T 4 €°9 L £€°0¢ c°'€8 uadse Buidend
L 6L b G- 9 P4 - 6°6} L G- 1534 c (6T S°6L uadse yjo003108:g
(S b - - 8°C 6t~ [o R} €°0 v € ¥ 0t Je(dod wes|eg
3°0 b0~ - L O- €°0- 10 - 10 8°0 Addaqgroen
6 ve 8 O- c v- 6°€ L O- L0 €°0 9°€ 0°'9¢ MOLLLM
L~ 8G LT 0 6- 9°Clt ¢ 0- Lt - [T ¢ T LS pPOOMUO} 0D
O 'vi L0~ - St 8 0- [ANe] - 1°C oO'vi 2U0oWedAS
6 vee 6°€- L°CC- €65 L E- 8°8 0°61 C°GE ¢ coe yse uaadb g ariuym
6 vE - 91 - L8 L 2- L0 S°g 9y (O3 -Y4 yse oe\|g
¢ 8% [ € 0t - €°0¢ £€°C- L'V 5°C v Si ¢ 6y w3
8 0Oty £ °6- 8 1S~ 8 8L L €1 - 8°€1 Cc° €} 6 v9 I "€6€ aidew 3308
O°'G¢t v O- 6°Ct- 2 LT 6°C- 8°9 0o°s €81 [ o|dew puey
£€°8 b "0- - vt - - £€°0 (S ¥ oL Uddiq MO| DA
€ Sy £°0- 9°6- 0'9 Lob- 6°C - 8’V ¢ 6v yooeg
L6 9°0- v G- c 81 97} - 8°¢€ 8°0 A1} 6°'v8 poomsseg
0 vs Ot~ e~ '8 0°'¢C- 6°0 €°C oL 6 6V Adoxory uaayio
£°69 - - €701 974~ 971 vz 6 L v 09 Adoxoiy 308(8s
£°8L L' C- I 0E- 8°6 ¢'8- €€ - L 0O} €°G0} Neo pad Ju4sdyigo
Z 06¢ S 0Ol - £°€8- I "€8 0°6- 4 6} [ 3] 4 6 0¢€¢E Neo pad 18|18
9°vse L 9- 5°06G- 9°9¢ €°0- S°L 9t 8°LT (AN -VA4 %eo 33iym 108|8S

SpPooOMpURH

v €C¢C 6 0- 6 v- 6 9§ §°C- 0’9 L'9 L 9V €°CL} teyol

L EE - - Ao} - [Ar4 o'¢C 0'9 S'€ee SPOOM} JOS JdY1Q
'S - N St B 60 9°0 - L € JBP3D-81 UM UJdYy)} JON
9 0 - - IO - - - [Se] S0 Jepsopad udJdalsel
9°'G L0~ - [ 9°0- [ S 6) L7} L0 8°€ Aoedewe |
v'8 - - £l - - - €71 VL %00 | WaH
¢ 0 - - - - - - - c° 0 Jdi4 wesjeg
- N - - - - - - - 8onuds »oe|g
'y - - v'c - - - v'c 81 aonuds 81tym
v G8 9°0- - 981 - Pl [o0a? L L} v L9 autd a3} tym
599 - 9 v- 0°0¢ - L} AN 6791 1S suld pay
9°€l z ' 0- £€°0- 6°0 L 0- - - 94 [4 4" sutd oep

SpooMm} Jog
awn | OA S{eAOwWaU /¢ UiImoub yymoub /} swn|oa
#D01S 48410 S|eAOWBY UYImoub 18N A3}l {e}Jon 43430 yimoubuil JOALAUNS %¥003s dnouB saioadsg
BuLmoubd BuLmoub
LB6} s jusuodwo) 0861}

elnsuluad JemO| udJayinog

(P®NuULluUOD § @ (Gel)

28



‘S{eAocwad pue A}t |ejdow
‘S8uNPadooud pue SUuoL}tul jap AaAuns ul

‘yimoubut

uo yimoub sspnioul /¢

sabueyo

03} wuojuod 0} A2Auns 0861 94l Jd3je paysi(qnd asoyl wouy paisnf{pe usaq asey seunbi4 /g

@lNJ youtL P/} Leuotieudazu] /i
8°€9C°'¢G 6 1GG- 0°890°9- L LOO'Gi 90OVl ‘¢- €916t 8 LSV L T vLL'S 0°9.8°€EY sadAy {1v
c' v t O- - c°9 - S 0 L€ 9°'cC [ ] Pa&x%003} SUON
6°86 - - ¢ '6€ 6°1}- c°E S°9¢ vt L 6% D130X3
27 18L € L- ¢ 9§~ L vLe 6°9€- LY ¢ 991 L €0t 0°0LS youiq Jaded
0°88C°9 9°CEI} - S 0661 - 6 v06°'C 6 EvP- } 656 000V}t L 686 €°906°S uadsy
S 696 °SC - 8 9€0° 4 - 8°990°9 L 0L8- L 018 L7196°C }"G91 ‘€ S 6£5°0C ysutiqg-adep
Le¢av'e viivlh- 6 0EY- S '66L 9°8€} - O°IEY L ocy ¥ 98€ 6°'vTZ'E a|dew 3}jos-yse-uw|j
L viGS'p voivih- 6°6G9°1- (1 St v 8CH- v " 88¢€ LG99 v Ttoev 6°L68"Y AdoxoLy-ep
O'CThi O G- 6°9- O veE 9 v- A 6°61 S €l 668 Yoedewe |
0'8L6'C - L "9t1c- L "cov S'GiZ- €20t L°96¢ 9°8LC o‘ceL'e JePaD -8} LtyM UUBYIUON
9°GI9 €G- 6 GE- v v9i £°6€- €' IE £°€8 } 68 v Zév aonuds »oeyg
C 98¢ - | "GE- 096Gl 8°¢CC- L EE 8°0L €'vL £°69C 8onuds 8} iym
8°298°1 G LG~ 971G - I "8t9 £°98- S'96 L 9vC C +9¢€ 8 €SV L Jt 3 wesjeg
8 L9V 1 v ve- L Ty~ 6°69¢€ 6 81 - 6 8€ S 68 ¥ 092 0°G9L "} auld a3iym
c'6Lv'C - S vEL - 6°990°1} v GC- L 8Cl [eRxe) 4] 9°gTE 8°'9rG° 1 auid pay
9 EVP9 ' 6 9¢€- 6 0LZ- 6929 vy LOL - I 'Spli O L9E c-cee S vee'l autd »oep
AWN | OA S{eAowad /€ uimoub yimoub /Z auwni|oA

Jsquiimes NEIVEY) s|eaowdy Yimodb i1aN Ayl |erdop 4841 Q yiymoubul JOALAUNS Jaquil ymes daA3} 3sauoy4
L861 sjuauoduo) 0861}
(/} 3894 pJeoq uoL {|lw ujg)
L861-0861 ‘uebBiyoip
‘yimoudb jo jusuodwod pue adA)} Isauoy Aq

pueJ4aqwLl} U0 Yimodb DLpoLJad pue awn|oA

Jd2quiimes- - "o

aiqey

29



‘speacwdd pue A}t|eldouw ‘yimodsbut uo yiymoub sspn|oul /g

-sadnpasoJdd pue suoclilul dp AadAdns ui sabueyd
03} WJOJUOD 03 ASAUNS 086} 88U} Jd3je paystignd asoyi wodji paisnipe usaq arey saunbii /T
8iNJ Yyout ¢/ teuotieudsalur /i

8 €9C°'CS 6 1G5~ 0°890°9- L LOO G} 90V} ‘C- £°916°C 8 LGV L T VLL'O 0°'9LB'EY saldoads ||V
9°1SZ'vE £ °C8E- € 0c6 ' v- | "889°'6 G GEG'} - T 680°C LIEL'S L TO0'¢ | "998°6C teyog
66V £€°0- S5°6- €L} ¢'T- 6°L c°9 V'S vy spoompJdey JayigQ
T 96 €°0- 8 le- 8 41 - 8'¢C 6°¢€ 1°S S99 Je(dod mo| @A
L'E} z°0- 8°C- v°'g - 6°0 9'E 6°0 €41 . rnuJdaling
v 10} o€- 6 L- [ 4 6°C- €°C v v L €16 Inujem oeig
L 0SL L°G- £€°v8- [ AAL4 £°6G6l - [ARa> L Ccvl G°C9 9°819 Adaayo Moe|g
80 - - - - - - - 80 yadirqg Jdanty
9 vOL '} o'¢H- 9°'G8- v E£9¢€ 8 6€E- 9 'Sy 12 414 8201 8°8€8 youtq Jaded
0°961 ‘€ 9°6G- T8 k- o‘cev't c'cLe- 8°G99 I "GGL £ €6V 8°v66°'C uadse Buirend
L°C98"} v ie- 6°918- 9°€l0*} 181 - 90ty €°CCS 8°19¢C v L69"} uadse yjzooibig
€ v98 8°CH- €66~ €161 068~ L 8BE L' L6 6°Crl PbvL Je|dod wes|eg
vt - - 8 0- € 4- £°0 - z°o (A AdusgroeH
9'1ICH v E- 8°Clh- L°te 8°C- o€ 6 v El [-1R MOL LM
| "8€¢ I 8- v Sv- 0°89 - 6°Cl 8°GC £°6C 9°€ec POOMUO}30D
L 6§ V- §°G- G°6 8 ¢~ 971 L} 0 0!} L°LS aJowedAs
ST LYE" L 6 V- 8°96- E°VLE s'€eC- 6 L v 8- LZC 8T 6 v80°¢t yse uaoub g a1tuym
9°6LE 8'8- 8 LI~ 9°'L9 ¥ SE- Z°6 8°CL [o N 4 9°8¢€E€ yse oelg
L6V ¢ G- §°CO4 - 006 L°08- [ 44 6719 G99 8°'vig w3
2 109°'¢g 8 69- v OLp- 8°6CS°} 978Gt ~ £ v6l 8 €66 £°0vS 9°16S'Y a|dew 3}3j0S
voLvY'L 0°G- L v8E- L 6v8't 8 0OVl - 6 €€ (o 5454 9°'€Z6 v L.86°'G ajdew puen
6 LvE'} L Y- 6 00} - 6 vC 6°C64 - I "9¢€ 9°t9 L "OTH 9-gev'h youLtg MO 13
6°vLT' ) 8°0- CEL)- L 9¢€C €°9¢- vy LE 0766 9°¢Ctl T CSH'} yosag
v 621'C €G- 6 99- C°L99 € °8€~ L 8L (48 4’4 9°¢8C v yeGg poomsseg
8 vGi 0o"€- v 6- Z°GE Sy~ [ ) £€°LC v'6 o'tel AJdO%D1Y J4Bayl0
v '6L1 | 28 S G 6- 9°Gg L V- LT 9°ET Oo°'vt L 9G} A40%01Y 309(8S
8°8LG 9°Ch- 0°8€C- S Ovi 6 Ov- o 9y vy 9L 0" 65 6 889 HeO pad JayigQ
9-zy'e 9°'pvL- L GLL- 0°6L6 L vL- 8°€61 8 €LY }9vP 6°€6C°'€E Heo pad 30818S
6°GLb'} 0°9¢- G°GoCZ- £-0LC 8 €- €°1s Z2°66 9°€TH L TLOG L %O a8irtym 3108t8s
SPOOMPUBH
z ct0'8l 97691 - L LbL - 9°61E'S I "609- [RA:] YN S tLL 2 6 600 vi Leiol
VLT €°0- - 6°GS - LS L bE S°Gi ST VL SpPOOM} JOS J3Y1Q0
£€°GIS'¢E S'GC- £°8C) - S €L €68~ € 8L P TELE v LvE 9°6G66'C J4BepP8O -8} LtYM UUBY} JION
L'y - - ot - - - o't L€ Jepadpad udsise]
9 €0C €G- 6 L1 - [ A 9°0C- 0o'8 0o°€c P2 X4 L v6} Noedewe ]
8°92C'¢C ' 9- piEl- L ¥6C §°C9- LSy 8 vE L°9LlC L°690°C HOO | waH
6 +0G"} }"0C- L bL- £€°GCS € 0G} - 8 LO} } "96¢C L VLT ¥ 890°1 Jd1 4 wesjeg
Z'ELE £€°G- 9°6C- €6V 6°18- Cc € [ el 6° LY 8 8GE aonuds »xoe(g
O LLV'T } "6l - } "09- L7966 €G- L OSG} 0°69¢C £°C28S% G'66C°14 aonads a3 iym
ARATAR 9°6E- £ 80O} - £€°61L o"vZ- Z 68 098 } “86% 0°189°'¢C autd 83tuym
1 °G00°'€E ¢ 6} - ¢ ice- €°0LE"} S'¢C- vy v6l I 69L € 60V T°GL6'} autd pay
[T Rt 0O'6C- ' 6LC- S 109 L CEL - [N AA] ¢ 06¢€ 6°661} 8 LEEC"t auid xoep
.SPOOM} j0OS
[WN | OA S| eAocwad /€ uimoub Uimoub /g suwn{oA
Jaquit ymes 48410 speaowdy Uimoub 18N A3l {e}JOn Jd84310 yimoubui JOALAUNS J8quit ymes dnouB saioads
L86} sjusuoduo) 0864
(/V 1883 pueog uoLLiw UI)
L861-0861 ‘uebBiyoLn
‘yimoub 30 juauodwon pue dnoub saioads Aq
pue|Jaquil U0 Yimoub OLlpotuad pue auwn{OA JaquilimeS--"}} a[qge}

30



_(9Bed 1xdu uUO paNULIUOD Z} 3(gel)

31

S 8rs'1 1 8G¢€ 0" vl 6 iCL | “E£9€ S vl v L99 9°L56°02 satdads {1V
1 'BET 8 €6 L°9C 8 1L) [ 668 0 LL L 0L6'€l leyoy

- - - - - - 20 L Ov spoompuey Jayio
- - - - - =] - 8 vi Jedod mo| @A
v O - - - - - - (-] InuJsayIng
- - - - - [AN¢] - 8°62 inuiem >oeig
9°0 S0 84 [ St 9°¢€ v 0 0" 0S¢ Addayd »oeig
€0 - - - - - - v 0 youtq Janty
8 18 vz o'c L OV 9°Gi 9 6°0 v 96L youtq daded
6 8l VLT TGt 14 8°Ct [A:1 L9} 6°€19'} uadse Butxend
v'S o'e €0 9°0 6°¢€ I 4 G°€ v 6L8 uadse yyooibig
(S A4> 671 g€ 6°Gi 8°0 [Ae] - 9 €0¢€ Jejdod wesieg
- - - - - - - 9°'0 AadagyoeH
- - - - - - [Sr4 > MOLLM
- - - - - - - L' 69 POOMUOL 30D
- - - - - - - g8 vi WLOENU>W
£°cC - - z°0 - z°0 - L LOS use uaaub g BItUm
¥ 0t £°¢ - 1°G - - - }6LT yse xoe\g
[ - [A¢) (A4 T°0 - 170 1-0ce w3
6 LY 6°6 62 Ly (A1} L€l 9°'g o8y e atdew 3jo0S§
9 v ot 9°0 8°S s'c 8¢ fAe] 1 "868°C adewu pueH
[P L0 10 1L v 0 - - 8°6ip Uou1lqg Mo {84
- - [Se) z0 €0 €0 - 1 -Tse yosag
61 - - -0 z°0 80 v 0 £°6LL poomsseg
- - - - - - €0 + " 98 AdoxDty Jaylo
- - - - - - - 199 AJoxMoliy 31d8(8s
- - - - - 18 8'8 8°G6| ¥eo pad Jauig
- B = S0 L8 0 91 LLE O 101"} %eo poad 308(8S
- - - - [0 "1 'L [N 1 "99¢y Yeo 831tym 308|8S

SpoompJdeH

Ty 60E L £ Ot € prl | 0GG 0 96¢ 9 vEOD" } ¥ 06S 6°985'9 1e1ol

8'C 170 L€ 10 v €l (ol 4 - L8 SPOOM] JOS JaYyl0
8°966 L LE 8 1} 8 4L 6° € £ €0 €°2Zps't J4epas-33 IYM UJBYIJON
- - - - - - - [ S S JepB8Opad uusise]
6 0¢ (I 4 v 0 v°'S 9°0 €0 170 € €0} ¥oedewe|
vovi 81} 170 S°6 ¢'¢ 91 - 9°GGS %O0 | waH
ZChi 6°'6C 6°6 S vre L L 6°G L} 0'1L8 Jd1j wesjeg
I v9 LG9} L S €€ S°S 9°C €°s v 6LE @onuds »oelg
6 €V t'8 9°9¢L S LY ST [ 4 9°0 €699 aonuds 83 1ym
o zy zoz 8'8 1 "GE 9'viZ Z 6E 9°vi (S A-] autd ailym
€2 88 9°'0 6| L 0g [ARAYY S 9L 8°964 "1} auid pay
- 8¢ L0 80 6 v v €9 £ 16Y 8 699 auid >yoep

R SPOOM]} 3OS
Uepsd-sy igm dnoub saloads

[VNESPTIN] 8onJ4ds yoetg aonuds 8)iym Jij wesieg autd 231ym auild pay auid »oep sadAy ||V

(3883 D1QnND UOL || tw UT)

1861 ‘uebiyoilw‘'adAy 3sadoy pue dnoub saioads Aq
pueJagui} U0 %003s Buitmoub j0 BwWN|OA 3}IBN--"T} d(Qqel



v 9 S 69 9 697 8¢9l '€ | /888 €°962'4 0289 4 b 6G saioads v
v € v 8 L LGE 6 €VG'C b "699°L 9°GO} '} T 2GS} [ 1e1o]
- 10 0t 982 06 81 - spoocmpdey Jayio
- - - - v'ci 't L0 - Jdejdod mo| |8A
- - - 6"} 8°0 (S > - Inuualing
- - 6°9 v g €61 - Inulem xoeig
v O 8 0 L4 S GE 6°0ve 8°vcC v-CcE - Adusys >oeiq
- - - - 170 - - - Youtq Janty
L0 - 8°91C z'cie € 661 €°0v T HE 6} youtq dJaded
v O 8 C £ '€t 6 6v6 0 €8¢E 9°¢9 £°GC v uadse Buireny
- S0 POl VLTS 8 10C 18 O 104 - uadse yijooibig
£°0 (O3 [0 Oo°¢ol ¢ '9¢ 8 81 L0 FAR Je|dod wes|eg
- - - - - 9°0 - - AduagoeH
- - - St oL o'tc 94 - MOLLLM
- - - L9 £°€¢ £€°9¢ v € - pOOMUDLYIOD
- - - 6°v 6°6 - - BJuowedAg
] L0 £°G 6°0¢€ [eRm=t=t> S 00} Vel - yse uaaub g @11uUm
v 0 - LY £€°¢c 8 €9 9°9vi} € y°0 yse »oe|g
v 0 10 €4 9t I "8G 8°Cv 671 - wi3
9°0 9°0 L SV £€°90¢ 2 EOV'} £ ELY 6°841 170 aidew 3308
- v 0 S°CH L°CS Lro6L'T €€l 9°¢ - a|dew pueH
70 " Z 9 €°CLE 8 81 L0 - yodJdiqg MO [BA
- - L O 18 L' GEE [ v e - yoeag
9°0 v 9 6 8t O"9tL L 've 06 - poomsseg
- z°0 - 0°se 9°0 o°o¢ - Adoxoty Jayio
- - - S0 L ve 9°C £°8€ - Adoxoty 3108|8S
- €0 - 8¢ 0°Gt S'C €°LG} - 3eo pad Jsylgo
(] (S 0L v vEl L TVC €Vl S 8E£9 - Heo pad, 308(8S
- - 80 €1cC Cc’'69 S ve 6°GEE - Yeo a831tlym 31o8|8s
SpoompaeH
o€ ) 6 bt 6 819 o'giec't L 061 8 6C}H [ le3oy
- v ov - 6 0 8°¢€t v O S} - SPOOM} JOS JU8dY310
[ae (S ¢] 0 LE L VEL S gG} ¢ G8 S°0 S L JepPad-93 tUM UJUBYIJON
- - - - S0 - 9°0 - Jepeoped uJalsey
€0 - 1°cC 0°s S'¢C 9°'g - 0" 9¢ Moedewe |
- - Z'v 8 i I 06V v 8l STl - HOO0 | WaH
v O - 9°6¢C 668} 6 80C O Gg [R? v'c Jdi y wesjeg
170 - v C 8 vt 9°0!} VL 0 8°G 8onuds »xoe|g
- - L8t L vt 6°9¢C} v sl L0 O aonuds @i tym
£€°0 S°¢ (Aol [A o)A £°9G} € 0C [A*1) 9°1} autd ayiym
Ot [N L°S ¢ 85 O Oov £°€ [ 44 [ e] sutd pay
L0 60 9°C L'ce 6 Vi - |33 44 8°'0 sutd »oep
SPOOM} 40§
T 3(deu dnouB se1oads
Pa%D03} SUON D130x3 youtg daded uadsy yodtig-a(dey 3jos-yse-w{3g Auoxoiy-xeg Moedewe |

(PenUTIUOD ¢F 81qel)

32



(ebed 3xauU U0 pPaNULIUOD g} B|gel)

0°8.6'C 9°'Gl9 2 98¢ 8°298°1 8 L9V | z26Lv'C 9°€Ev9’l 8°€92°CS sai1o0ads | |V
0 66E £°1S 0 9y ¢ ice ¢'9c} S 891 L vTh 9 }GT vE le3o0}
- - - - - - - 6 6V spoompuey JayiQ
- - - - - - - 2986 Jdejdod mo|i3A
ST - - - - - - L€} Inuuaiing
- - - - - - v 101 inulem %oeig
L0 - by L™S L'z 6°G - L OSL Addayd »oeigd
8°0 - - - - - - 8°0 yodtq Jdanty
L' L8 8 0C 8t V19 v EE 6°L - 9 vOL "} youtq duaded
6 vy 9'1¢C 6°CC 9°'8L C 81 £€°9 8°6 0°961°¢ uadse 6Buirenp
VL [ €1 St S'8 9°614 0°'9 L°T98"'} uadse yjoo0ibtig
S'98 L°C [e '} 14 vt L 0O - £°v98 Je|dod wesieg
- - - - - - - vl AdusagroeH
- - - - - - - 912t MOL LM
- - - - - - - } "8EC pPOOMUOY 0D
- - - - - - - L 86 B8Jd0oWedAS
6°€ - - - - - - STLPE"} yse uasub g9 BILUM
€€l [ - 9y - - - 9°6LE use >oe|g
974 - 9°'0 (32 - - - L6V wi3
0°68 S°S [ L8 € 914 9°'Gi4 L€ T 409°s o{dew 3305
c i v'c L0 c'Et €€ o'¢ - voLYY'L a|dew pueyH
6 €EE L} - [t 6°0 - - 6 LPE"L Youdtg Mot 24
- - 9°0 L0 - St - 6°vLT ) yoaag
g9°'g - - ST} - c'C i v 62t°C poomsseg
- - - - - - vl 8 ¥Si AdoxoLy Jayio
- - - - - - - v 6L} AJoxoiy 3da|es
- - - - - G'ET 6°Gt 8 '8LS Yeo pad Jayig
- - - A" Sic L7LS 8°€8 9°¢tr'E %eo pad 3103|8S
- - - - 0°0C 9°'6¢C 6°9 6°GSLY "} 3eo 83itym 303|3S
sSpooMpJdeH
0°'6.5'C € "8SGS T OvE 9 1vS | 9 IvE'} L OlE'C 6 8IS} AN 1ei3of
' - 64 - [ 3 44 £€°'8 - [ A SPOCM} 408 J43Y1I0
L°G06"'} 8 904t o€ 9°6lC c°6 vt - £€°GIG'¢E JBepP8D -8} LYM UJIBYIJON
- - - - - - - LY Jepeopad uudrsey
0°¢s 8 LI €4 9Ll 8°'¢C (o - 9 €0T Boedeuwe ]
[y L'SG v o ¢ EE 0'6 150 4 - g-9¢e'e HOO0 | WwaH
£ 601 9'€EYy 502 [ 3 A 94 6 0t G'9 6 +0G'} Ji4 wesieg
S'6L v veElL }°¢C 8°LS £€°8 0's Lo L zeLe aonuds ¥oeig
v ISH [o 515 8 'BET €065 I "9v €°CH S'¢g o LLV'T aonuds 831 1uM
G'6tC 8 vOI £ 0v } 081 1 "GG0 "} S°'691 £°99 v-zee'e sutd 83 tum
v E T LE vl S°6 8°ZS} }1S6° 4 €662 L "GOO'E auiLd pay
- O'sL STl gt 6 L1 6°'9vi C OV} }"GZ3'} autd xoep
SPpOOM} 4085
Jepad-alilym dnodb satoadg
UuJdayl} JON 8onuds »oe|g 8donuds 83lym Jlj wesjeg auid 83 Lum auird pay auid »oep sadAy |1V

/4 (1993 pJeoq uoi | |tw UT)

1861 ‘uebiyoiw ‘adAl 1sedoj pue dnoub seildads AqQ
pue | JagW!l} U0 JBQWLIMES 3O BWN|OA 3IdSN-- €I algel

33



8|lNJ yosuL-p/} [BUOLIRUJIBIUT /}

AT 6 86 2 8L 0°887'9 G 695 'G¢ AT L VISP 0°Zhi saioads ||V
L'y L8 v 86V O'€GS 'Y L 6v6'0C v 668°'C 6°L80°Y 6°9 [R=22) 1
- - 80 - 6°9¢ c'CH - - sSpoompdey J4ayig
- - - 8°'Gv £€°9 (S - deydod mo| @A
- - - 6°C [ 4 [ 4 B Inuuaiing
- - - - LTL} C i S'CTL - Inujem oe|g
61 - L 6Y S°1G6S S°LS O L - Aausyo >oe|g
- - - - - - - Uoutq Juanary
- L EET £€°622 [a=1°13 0°'Z9 S 0} 4N youtq dadey
L0 60 6 VL 6° LS9} 9°€60"} lo}n 44t S €T (A4 uadse BuixenQ
[Ae] - 9°'LC €°100°} LS 8°GC O 184 - uadse yjooibig
8 0 - 6°'vC £°¢vS S48 6 09 6°C S°€E Je|dod wes|eg
- - - - vl - - AddaqoeH
- - - 9°§ 6°6C v 6L L9 - MOLLLM
- - - o Le £°C8 [2n4N} 9'vi ~ pPOOMUO1I0D
- - - - €81 vy - - aJuowedAs
- 9°0 0L [ 0166 0°€9C B8°0€ - yse uaaub g 83itum
- - [o3! v-Gi 0°0¢} s'eee S - yse »oejg
- - [ ST 1 'Oy 8729 ST - wi3
vy C 94 8°'vS 8 8vE o'8iv‘e 6°EOV‘ 1} 669Gt - s|dew 3408
6} S'€EC £€°€9 }"€8Z°L £°0¢ S°ClH - ajdew pueH
L O 8°C S L 8 'veT't S ey [oRm} - yodiq Mmoo
- - v O c'8 z'9ove'i 1Ot L - yooog
- 1 "9} 9°¢v v L9686} 6°GL 6°91l - poomsseg
- 6°0 - }"G89 €} }"98 - Adoxoty Jayig
- - 94 o8 ST L €68 - AuoMoty o8 |es
- - 18 v’ 9S8 8°L L LOY - Beo psd Jayig
9°0 [N 8°ve 9°€Cy 0" LEB L7}S 9°6C28°1 - 3eo pad }det8s
- - €°¢€ + 89 87 96¢ 9786 9° 966 - Heo 23Lym 303|8S
SpooOMpUeH
56 z 06 8 Z8C O°GEL"} 8 619'Y AT 8 9ty 1 "GOt teyol
- 6° LS - 8°0 c'cet vt 16 - SPOOM] 30S J3U10
S0 - 9'vL } “80€ 8°'619 v-sce Lt §°G} JEPOO-81 UM UJUBYYJON
- - - - 80 - 6°€ - Jepaopad udaslse]y
L7 - STt 8°Gi S0t (4} - G°L9 qoedewe |
- - £°¢CI 8 vE 5°010°C v 6S ¢’'S - %00 {waH
94 . L OV 9°'G1¢E v ESY (SRS 94 L'C Jdi3 wesieg
L0 - 8°C 8°0C S 0¢€ 6°Gt - £€°8 aonuds »oeig
S} B o€L 9°0CY STIvS €°v9 [Sha' - 2onuds a1 tym
8 0 6°8 8 vy O 9€E 6°19L 6 001 S 961 oL autd 33 1um
[ v 6} b9t L Tve 1 6E} [ANeY4 S EECL €71 auid pay
[ o'y 0 91 869 9°¢g - c vl 8°¢C autd oep
SpPOOM] 3OS
T 51 deu dnoub satoadg
PO®D0ISUON 2130x%x3 yodtiq dasded uadsy yodiq-a|dey 140s-yse-w|3j AuaoqdLy-3eQ Noeaeuwe |

(P3NUTIUGD €7 21Ggel)

34



e-let T vary L7CLE G789 TTTVTITOTY £TEVS Y L8Ty T £U¥BB'C L S99 v €80'V¥ [€6°€ 97186702 sa1oads [V
6'16 § €42 670%¢ ¢ £8y 97192 B0LV 1 98651 £ lib ¢ O'6iSc C BIS ¢ 1 Shl'C L OLB'EL 1101
- £°06 50 z°0 - 0°¢ [ 8T 08 76 EEET Loy SPOOMPURY 4330
- £ 0 9°0 61 [ 02 €°¢ £y 01 £z L0 8 vt Je|dod Moy (84
- - - - faae} L0 6 0O L0 v O (O 4 9 INudaling
~ 60 9°0 vt g 9y Le 9°¢ £°¢ > z 85T ynuies oeig
£°0 5 ¢ V'S 0°s VoL o ve € ve 9715 £ ¢L ¢ 8L 89 0°0s¢g Aduayo noetg
- - - - - - z0 - - el v 0 uoutg Janty
- 60 Lo ¢ 58 zze G 8p 8 Chi b L9 v 9ze L7 G0C v 96L youtq uaded
- G e 9'6 991 G ey z €6 PTGt 0962 (IR Y-¥> z zve L BLT 6° €191 uadse Bul»eng
- e 5 € z 0 9712 L 6V T vy z 802 beie 6°G94 &°68 v 6L8 uadse yjoo03ibig
- 6 v v Ot 6 L} Lee £y 8 9y 8°2S 1oy v 8E £ee 9°£0¢€ Jejdod weseg
- . - - £°0 - - - - £°0 9°0 AduegroeH
£°T v S ST L7} 724 S € v'g [ 4 G °C 0 90 [ AN MOL LM
L' (S 9'v S'v S'v 8 1 8°8 26 '8 6°¢€ 0°Z L 69 poOOMUO}IOD
S« 61 82 v 0 81 9°0 - vl v 8°0 z°0 8 vi 8UOWRDAS
o £ 0} voCh 9 81 8 8¢ S 9y v 8% 0" t8 8°€8 b 6L 8 98 L LOS yse uaadb g 31tum

L0 60 S 6°C LS 081 9°6C 8 LE L 89 £ €L L 6LT yse >oelg
90 Z'Z €€ VL £ 11 612 8 1€ [AN o % 8 8¢ S'vy VLT 1 °0ce w3
912 TS5 9°6€ 5G9 €804 v 8Ll [2K'2 Y4 6 8€E AR 224 €805 9°99¢p [ S:1 284 aidew 3j0§
z vl €16 9°99 v eV 5 812 8 082 L 8C¢ 8 18¢€ v ESY € 08Y | 69v 1°868'C ajdew pden
€ v 9 vl T I "92 0" 6¢ 995 G vg 0°zs 585 v 9G Ly 8 6V UdJuLg MO (3A
e'cC 8 €t 6 vl 6°' vl 8 GE 6 vS 8°CS LTip 6°Cv £ LE S 0¢ } "CSE yoaag
S°C €41 €T 0'+€g L°0S € €L O vhi 6 094 97 LG} 9 0t} }°GS €°6LL poomsseg
0 (I v 0 ' £ v L€ €9 8 41 9701 L8 8°G 1795 AJ4ox21y JBu30
- O O} 91 Sy L L 8L o't 81t c i S L t"99 AdOnoLY 3}Da|8S
6°0 VL vy 8 0l 9°Ct (A L 9T £zy o- oY 12T Lbh 8 G614 ¥eo paJd JduyiIo
bvl v Sy 6 8¢ 17968 006 L 8h1 z 6y 8 28} v 06} L "TGH £ EL 0 10} "} B0 padJ 3108(8S
8 Gl AN Y4 I 64 6 +E 6 LE S 6y 971§ 8759 8 0L 0 LS 5 LE 1 "99p JBO 831ym 309|8S

sSpoompJeH

v 6C 6 Cvi z°Ch € v8l G692 G'ZLE | "O€S 0 LIL L 9%v1't ¢ ¥95'I | CeS' b 6°985°9 leiog
- - z°0 - - 80 9°¢C v G 0" Gt L Lt G GE T L8 SPOOM} 4OS JBY10
9°0 6°¢ o9 oct oLz L7VS 0 vOi L7 L9} 8 G6C 0-62v 9 vry £°CTYS') JEp83-231yUMm UJBYIJON

- - - - z°0 £°0 z°0 - v 0 - bk J4epacpaJ udaise]d
- 10 €0 v 0 L0 81 8¢ z°6 z 64 Y4 Ly € €0l yoedewe |
179 € oy 9-geg £°6v 6 0L 8 v8 888 TzL 5°G6g v-Oov LLb 9°658§ %00 { waH
- z0 - 9°0 9°¢ 2Ry oLy 096 b OL} 9°vGeT G L8C 0 1L8 Ji4 wes|eg
- - - LY ' 1€ 6°9 6 Vi LY £°26 6 8} v 6l€ 8onuds »oe|g
50 9°g 58 z-ot 0°8¢ €°L9 v 06 (AR 9 00} 6 08 1 9v £°695 @onuds 81 tum
LT L°68 9°0% yTL L8 068 G 98 v19 L 8S 6 8E S €T LHLY sutd a3ium
50 VL o€t 9°5¢ T LE k14 voLL L €0} L7102T 8°5GE [ak:YA> 8 964" sutd pay
- - - > o'v o'vi v-ze L GL 628 - 1% z oSt 8 699 autd >oep

SPOOM] 405
6 8¢ 6 ¢C 6 OC 6 8t 6 91 6 v 6 Ch 6 Ot 68 69 sasse[o dnoJb sat1oads
+0° 62 -0 €T -0° 42 -0 6t -0 L} -0° Gt -0°¢gl -0 b -0°6 -0 L -0°g v
(1uybBiay 3sesadq 1e saydul)sse|d Jajauet(

L86}

(3923 o1Qnd uoL L {tw Ul)

‘ueBIyYOLW

‘sse|o Jojawelp pue dnoub setideds Aq

pue|Jaqut} Uuo X¥203s Bulmoub JO Bwnioa 18N--"y| d(qel

35



3fNa youl-p/t (eUOiIeudaIUT /)

6°CE9 S 6SH°'C S°006 "} 0°Z6E'E 6°9G64°G G Z8L L 0°'v8L 0L v '88L v} [VEENS 8°€£92°26 sa1dads |1v
v pSY v 85E€ "1 8°C6C 1 v " GBE'CT O VSL'E 0°918'¢g v GE0'8 [A-TTSIT - 9 162 vE iteyoy
- 971 LT 0t - 9} 9L VGl - 6 6V spoompuey uayip
- v v € 0 Ot €9 €04 [SAY L L - 9 Jdejdod mo| |34
- - - - Tt 8¢ 6V 8°¢ - L€} 1nuJaling
- (B} vE 08 £°8 €12 6°€C v Ge - v 10l inuiem >oe|g
L} szt S LT [N T4 8" LE 6°0¢€} 9°¢€61 s oze - L 0GL Aadayo soeg
R - - - - - 8°0 - - 8°0 Youtqg uanty
- £°9 boL 10z SIS L EE} 9 €L €°C9 - S v0L '} UoJ1q uadeqy
- v 0Z 0°zs 9°¢6 £-6ge L G8Y v 068 9°6ip" 4 - 07961 '€ uadse Bulxenp
- €°Gl 684 z° 05 v Ol 6°1€Z 57028 S 126 - L°C98"} usdse yiooibig
- L'ee L 6V S'€8 920} 9 18l [ARAerd g8-0ce - € 998 Je|dod wes|eg
- - - - - v - - - vt Addagioen
v T (3l 3 L9 S L I 81 v A4 69} - 9 T LEINEY)
£°0¢ £°9¢ S 6} +0C €761 0'6¥ [AK 1> ¥ 8¢ - | "8€C POOMUO} 10D
8 Lt 8°6 S € o'z 6L 9°C - L9 - L°6SG suoweoAg
Ly 18y VLS v 68 €8¢ v O£ S 60€ 0oLy - STLYE"} yse usaub g aj3i1ym
- [ [A+4 8 L G 9l I Gg b4 9°10¢ - 9°6LE use oejq
s'¢ L6 c vl 0-ze 9°0%5 8°96 L Gvl [AR-1 2t - (X34 w3
Z 66 8 CGC v €84 [ARe 1N 87126 v C06 9°IGE"} 8°'6L6"14 - 2'109°'s 9|dew 3308
0 9L G 99z 0°9¢ee L ETL L €80} v 66E"1 L Ov9'} v IZ6') - voLYY'L a|dew pueyH
z-ze 008 L L8 S GE} 6°202 6°€62 S'vLT 8°6v¢ - 6 LvE"} UDULg MO (@A
ST S ZL 8 8L €°0¢} v 8L 8282 9-°€8¢ 0°9¢ce - 6 vLT') yosayg
€€ 8°GS§ €719 TSy s ove 9°LEE L 628 0" 9vL - v'6zi'c poomsseg
z's 8°6 L) €L b ie €Lt S iE 6°09 - 8 pSi Adoxd iy JayiQ
- 0°'s 0°'g LL s 0 L 9¢ € 0v [ 2 - v 6L Auodd1y 310888
[ vy ve 812 (A v 09 s 08 0" LT v 861 - 8°8LG Yo pad J4ayig
z'veL y GET T LY} 9°z8¢ 9 LYY L €8S L GEL z'916 - 9'zev'e Meo pad 3}de|ss
£°'8L ¢ Ovi 9°06 €061t 0'6L4 [T ¥4 0°¢s¢ £°06¢ - 6°GLY'} AeO 81iym 308188
SPOOMPUBH
S'8L1 1108 L LO9 9°966 62OV’ G 9961 9°'8pL'T 2 EV9'E 1 7299°G 2°210'84 teyo}
- - 8°0 - - vy 9 v} v 8¢ 6 8L [EA] SPOOMI 40S dudYLQ
[ v’ GC £ ve L°TL 6 868G} v S0¢ 6°8LS L 068 8 E€vy 1 £°GlG'E JBP82-83 tym UJUBYIJON
- - - - - €1 i°c £ - L P JBpOOpaL udalsey
- 9°0 L} 8} [ [Ael} v'ce 6°¢CS 8 6014 9 €0¢ soedewe |
8 8¢ € 8814 8 VGt 9 14C T 9ttt 8 90V €' 8iv S v0g S L8} 8°9zc'e %00 | waH
- [T - €€ 8781 IZAN°1"] 0°0ce 0o acy €°L9L 6 108"} Jij wes|eg
- - - L°92 6L v Gl o-gg 9L 9°8t¢C z'ELE 8onuds rxoeig
6°2 SiE € 8v v " 804 L toe £ 6ve 8 6vP z €€s 6 0Sv o LLt T 8onuds 8} Lym
0 Ov} S 8 062 L yOoY 9°'GrY T 99v € Ery 6°60¢ voive v ZSe'€ sutd a3tym
g9z S22 O LL 016G} s otz oLl 9'EYvy v 909 6°L81"1 1 °600°'¢e suitd pay
- - - O L [ t'GL 9°zey €°'80¢v O 186 L "GTS L autd oep
SPOOM] 3OS
6 8¢C 6°C¢C 6 0C 6 81 6 9% 6 vl 6°Ct 6 0O} sosse[d dnoub Seioadg
+0°62 -0°'€T -0'1e -0 61 -0 L) -0°gi -0°€l -0 b1 -0°'6 Ly

(3ybiay 31seauq 1@ sayoul)sSse|o Jsrauwelg

/+ (3833 paeoq uoL | |tw ul)

L8611 ‘uebBLydiw ‘sse D uaiswetp pue dnoub saloads Aq
PUgJBqWL ] UO JBQW!IMES JO BWN|OA }IBN-- G}

eigey

36



Table 16.-

Annual! net growth, mortality and removals of
growing stock and sawtimber on timbertand
by sof twoods and hardwoods, Michigan,

Net growth

1379 and 1986

Growing stock

Sawtimber

1/

Species group 1979 1986 1979 1986
Million cubic feet Million board feet
Sof twoods 205.5 231.8 686.9 8957.0
Hardwoods 472.3 521.2 1,697.5 1,6839.8
_Al1l species 677.8 753.0 2,384.4 2,646.7
Mortality
Sof twoods 41 .1 42 .7 80.8 94.5
Hardwoods 117.14 75.7 259.4 188.2
All species 158.2 118.4 340.2 282.7
Removals
Sof twoods 56.4 71.9 165.2 284 .0
Hardwoods 218.2 325.7 750.3 836.0
A1l species 274.6 387.6 915.5 1120.0

1/ Internationajl

1/4 inch rute
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Smith, W. Brad; Hahn, Jerold T. Michigan’s forest statistics, 1987: an
inventory update. Gen. Tech. Rep. NC-112. St. Paul, MN: U.S. De-
partment of Agriculture, Forest Service, North Central Forest Exper-
iment Station; 1986. 44 p.

The Michigan 1987 inventory update, derived by using tree growth
models, reports 17.3 million acres of timberland, a decline of less than
1 percent since 1980. Growing-stock removals have risen sharply
since 1979, climbing from 275 million cubic feet annually to the
current level of 398 cubic feet.

KEY WORDS: Forest area, timberland, forest inventory, land use,
update.
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