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FOREWORD

ForestInventoryand Analysis(FIA}isa continuingendeavormandated by the
Forestand RangelandRenewable ResourcesResearchAct of 1978. Inventories
before1978 were mandated by theMcSweeney-McNary ForestResearchActof
1928. The objectiveofFIA istoperiodicallyinventorytheNation'sforestlandto
determineitsextent,condition,volume oftimber,growth,and removals.Up-to-
dateresourceinformationisessentialtoframeforestpoliciesand programs. USDA
ForestServiceregionalexperimentstationsareresponsibleforconductingthese

_;_ inventories and for publishing summary reports for individual States. The North
Central Forest Experiment Station is responsible for FIA activities in Illinois, Indl-

'i

i ana, Iowa, Kansas, Michigan, Minnesota, Missouri, Nebraska, North Dakota, South
, Dakota, and Wisconsin.

!i Field work for the Iowa forest inventory began in May 1989 and ended in February
i 1990. The two previous inventories of Iowa's timber resource are dated 1954 and

_ _i 1974 and are reported in Thornton and Morgan 1959 and Spencer and Jakes 1980,
respectively.

The USDA Agricultural Stabilization and Conservation Service provided aerial
photos used in the Iowa forest inventory. The year the photos were taken for each
county is shown in the Appendix under the heading "Survey Procedures."

The following FIA reports on the 1990 Iowa inventory have been published (see
Literature Cited for complete bibliographic information):

Brand and Walkowiak 1991
Smith and Tibben 1990

A complete set of Iowa inventory tables (except projections) is found in Brand and
Walkowiak 1991. Leatherberry et al. 1992 (this report) contains only the core
tables common to all eastern FIA statistical reports, in addition to projection tables
and a few other tables.

Figures I, 6, 11, 14, 19, 20, 24, and the cover photo are courtesy of the Iowa
Department of Natural Resources.

.... The authors acknowledge the invaluable contributions of FIA aerial photo interpret-
ers, office staff, and field crews to the Iowa forest inventory. Their hard work and
commitment to accuracy are too often overlooked. This inventory could not have
been accomplished without them.

i

i



HIGHLIGHTS * Site productivity is good. About half (939
thousand acres) of the timberland grows

NOTE: Comparisons of data from new forest trees taller than 71 feet at age 50. The
inventories w_h data from earlier inventories weighted average site index for all timber-
indicate trends in forest resources. Compari- land area in the State is 70 feet.
sons are only valid _ the procedures used in
the two inventories are similar. Because of our • Nonindustrial private owners hold 92
ongoing efforts to improve the efficiency and percent of the State's timberland.
retiabtltty of the inventory, several changes in
procedures and definitions have been made • Most of the private owners hold small
since 1974° Some of these changes make it parcels of timberland. Fifty-seven percent
inappropriate to directly compare the 1990 of the nonindustrial private timberland is
data with those published for 1974. Therefore, held by owners with less than 50 acres of
data from the 1974 inventory were reprocessed timberland.
using the 1990 procedures and were published
in part in the State statistical report (Brand and • The number of growing-stock trees 5 inches
Walkowtak 1991). Please refer to the Appendix d.b.h, and larger Increased from 101 million
section labeled "Comparing Iowa's Third In 1974 to 140 million in 1990, a gain of 39
Inventory With the Second Inventory "for more percent.
details.

Timber volume
Area

• Growing-stock volume on timberland in-
, Iowa's forest land area increased from 1.6 creased from 1.1 to 1.7 billion cubic feet

million acres in 1974 to 2.1 million acres in between 1974 and 1990, a gain of 46
1990. The increase reversed a steady and percent.
prolonged decline in forest area.

• Sawtirnber volume increased from 3.8 to 5.8

° Timberland area increased from 1.5 million billion board feet, a 53-percent gain.
acres in 1974 to 1.9 million acres in 1990.

Much of the increase came from reversion of ° The Southeastem Survey Unit contains the
lands previously classified as wooded largest volume of growing stock (787 million
pasture or pasture with tree cover, cubic feet), followed by the Northeastern

Unit (659 million) and the Westem Unit
® Oak forest types account for 46 percent of (217 million).

Iowa's timberland area. The white oak-red

oak-hickory forest type alone covers more ° Select white oak (334 million cubic feet),
area than any other type (37 percent). The select red oak (189 million), soft maple (163
largest increase was in the maple-basswood million), and cottonwood (150 million) are
type, which gained 209 thousand acres (74 the species groups with the greatest volume
percent), ofgrowingstock.

° Sawtimber-size stands extend over 65 ° In addition to growing stock, rough, rotten,
percent of the timberland area, followed by and short-log trees account for 867 million
poletimber and sapling-seedling stands with cubic feet, and salvable dead trees account
20 and 15 percent, respectively. The area for 80 million cubic feet.
in sawtimber-size and poletlmber-size
stands increased between surveys; the area ° Distribution of volume among diameter
in sapling and seedling-size stands re- classes did not change significantly between
mained about the same inventories. Volume increased in all diam-

eter classes.

® Stands on 53 percent of the area are more
than 50 years old. ° The greatest volume (31 percent of the total)

is in stands that are 41 to 60 years old.



* Ninety percent of the growing-stock volume Removals
is In private ownership, with farmers hold-
trig 59 percent of the total. * Current annual growing-stock removals

dropped from 50.3 million cubic feet in
, Growlng-stock volume per acre increased 1973 to 24.7 million cubic feet ha 1988.

from 782 to 856 cubic feet between invento-

ries, a gain of 9 percent. * Average annual growing-stock removals
during the period 1974 to 1989 were 24.1

, Sawtimber volume per acre increased from miUion cubic feet.
2,579 to 2,968 board feet between invento-

ries, a gain of 15 percent. * Current annual removals of sawtimber fell
from 163.3 million board feet ha 1973 to

, Two-thlrds of the sawtimber volume is in 94.6 million board feet in 1988.

the two poorest of the four tree grades used
to classify qt_ality. * Average annual sawtimber removals over

the period 1974 to 1989 were 90.4 million
Growth and Mortality board feet.

* Volume of current net annual growth of * Current removals amounted to 49 percent
growing stock increased from 41.3 million of current growing-stock growth and to 49
cubic feet in 1973 to 50.9 million in 1989. percent of sawtimber growth.
The growth rate declined from 3.6 percent
to 3.1 percent of inventory during the same Biomass
period.

, Aboveground biomass of live trees
* Growlng-stock growth per acre averaged 26 amounted to 136 million tons (green

cubic feet in 1989, compared to 28 cubic weight), an average of 70 tons per acre.
feet in 1973.

* Seventy-three percent of the biomass of live
, Average net annual growth of growing stock trees greater than 5 inches in diameter was

during the period 1974 to 1989 was 44.0 in the boles of trees.
million cubic feet.

Projections
* Current net annual growth of sawtlmber

rose from 79.8 to 193.1 million board feet • The low removals option projection shows
from 1973 to 1989. The growth rate ha- growing-stock inventory expanding from 1.7
creased from 2,1 to 3.3 percent of inventory to 2.1 billion cubic feet between 1990 and
during the same period. 2020. a 25-percent gain. Growth exceeds

removals, and the two run roughly parallel
, Sawtimber growth per acre averaged 55 throughout the projection period.

board feet in 1973, but rose to 99 board feet

in 1989. * The high removals option projection shows
growing-stock inventory increasing only

* Average net annual growth of sawtimber from 1.7 to 1.8 billion cubic feet from 1990
during the period 1974 to 1989 was 196.9 to 2020, a 10-percent gain. Growth exceeds
million board feet. removals, but the two approach each other

during the projection period.
, Average annual mortality of growing stock

amounted to 16.1 million cubic feet during
the period 1974 to 1989.
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An Analysis Of Iowa's Forest Reso1rces, 1990

Earl C. Leatherberry, Sue M. Roussopoulos, and
John S. Spencer, Jr.

Iowa is famous for its prairie landscape and
agricultural-based economy. However, inter-
spersed on the prairie, amid the cropland and
along the rivers and streams, are pockets of
forest. These pockets of forest have decreased

in area and have changed dramatically over a .........._ :___._i_i_,_i _._i_:_
relatively short period of time. Most of the
changes in Iowa's forests were a result of
agricultural policies and practices. Between
1832 and 1859, the period when the original
land survey of Iowa was made, there were an
estimated 7 million acres of forest land in the

State (Davidson 1961). By 1954, the year of
the first USDA Forest Service forest inventory
of Iowa, forest land had declined to 2.4 million

acres. In the span of about 100 years, an Figure 1.--The State's forests are places where
average of 46 thousand acres of forest land some biological diversity is maintained in a
was lost each year as Iowa became one of the mostly managed and cultivated landscape.
Nation's top producing agricultural States.
Greater mechanization in farming further This report describes the extent and condition
accelerated the decline in forest land. Be- of Iowa's forest resources as of 1990, in terms
tween 1954 and 1974, forest land in Iowa of forest area, timber volume, growth, mortal-
declined by 34 percent to 1.6 million acres, ity, and removals. Data from the previous
much of which did not receive intensive State survey, dated 1974, will be used to

assess changes between surveys. The 1974management. Yet, Iowa's forests have proven
to be an enduring natural resource. The data have been adjusted from those published
State's forest lands are important sources of after the 1974 inventory to account for
timber products, recreation opportunities, changes in survey definitions.
wildlife habitat, and erosion control (fig. 1).
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Sue M. Roussopoulos, formerly Resource Forest Service career on national forests in
Analyst at the North Central Forest Experi- Montana and California. He served as a
ment Station and currently Business Manage- resource analyst at the Intermountain Forest
ment Assistant with the National Forests in and Range Experiment Station in Ogden,
North Carolina at Asheville, received a B.S. in Utah, and has been an analyst at the North
wildlife biology and an M.S. in forestry from Central Station since 1968.



FORF,_T AREA INCREASES a 28-percent gain (66 thousand acres) in
forest land between surveys. The Northeast-

In 1974, Iowa had 1.6 million acres of forest ern Unit posted a 21-percent gain (127 thou°
land, which made up 4.3 percent of the State's sand acres) in forest land between inventories.
land area. In 1990, forest land covered 2.1
million acres, or 5.7 percent of the State's TIMBERLAND PREDOMINATES
land area. The 31-percent increase in forest
area between surveys reversed a steady and Forest land is subdivided into three classes:
prolonged decline (fig. 2). Iowa Joins its (I) timberland, (2) reserved forest land, and (3)
neighboring States of Minnesota, Missouri, other forest land. (See Appendix for complete
IIllnois, and Wisconsin in reporting increases definition of terms.) Ninety-five percent (1.9
in forest land area between their most recent million acres) of Iowa's forest land was classi-

surveys, fled as timberland in 1990. Reserved forest
land, primarily parks and conservation/
natural areas, made up 4 percent (88 thou-
sand acres) of the forest land base, a 16-

7 ] _ .......................................... percent increase between surveys. The re-
61 .....................................................................

5£ forest land base was other forest land, which4_ decreased by 29 percent between surveys.

i 21 ................................................................ as forest land but are important as wind-
............................................ breaks and shelterbelts, totaled another 132

I i_o ....... isoo 1s_4 , , thousand acres in 1990.1974 1990
¥mr

TIMBE_ INCREASES BY OIVE-TI_

Figure2.--Changes#_Iowaforesto_recuje
since1850. Between 1974 and 1990,theareaoftimber-

land increased by 33 percent (485 thousand
acres) to 1.9 million acres. The primary

FOREST EXPANSION GREATER IN reason for the increase is the reversion of
EASTERN IOWA pasture land to timberland. For instance,

some land classified as wooded pasture in

Iowa is divided along county boundaries into 1974 was re-classified as timberland in 1990
three Forest Survey Units (fig. 3). Most of the because there was no evidence of grazing.
State's forest land is in eastern Iowa. The Between inventories, pasture land declined by

Southeastern Unit contains 49 percent (I 32 percent (1.1 million acres). A decline in
million acres) of the State's forest land, fol- pasture landmof 14 percentmhas also been
lowed by the Northeastern Unit with 36 reported in neighboring Missouri (Spencer et
percent (742 thousand acres) and the Western aL 1992), which suggests a regional shill from
Survey Unit with the remaining 15 percent pasturing cattle to feeding them in feedlots.
(305 thousand acres). Forest land accounts Another reason for the increase in timberland
for nearly 9 percent of the land area in the is the increased trend in revegetating and
Southeastern Unit, 8 percent in the North- reforesting riparian areas and highly erodible
.eastern Unit, and only 2 percent in the West- farm land. The Federal Government's Conser-
ern Unit. Most of the increase in forest land vation Reserve Program provides an annual
,occurred in eastern Iowa. The Southeastern cash payment for 10 years to farmers who
Unit recorded a 42-percent increase (295 plant trees on their land instead of crops.
thousand acres) in forest land. Although the
Western Unit is only 2-percent forested, it had



Northeastern
Unit

I : _ Diddnsm EmnmBuena Po_-

\
Western c_o.

Unit

Southeastern
Unit

Figure 3.reForest Survey Units in Iowa, 1990.

o=k-redo=k-Ndc(xy_
Iowa's timberland is mostly in hardwood
stands, and the oak forest types dominate.
The three oak types present in the State __"_
occupy 893 thousand acres (46 percent) of w_
timberland. The largest component is in the _ _
white oak-red oak-hickory type, accounting
for 721 thousand acres of timberland. Other a,mm_,__:

_ taker"
major types are maple-basswood and elm-ash-
soft maple, each accounting for about a fourth o_¢ _
of the State's timberland area (fig. 4). Soft-
wood forest types account for only 54 thou- o " _o " _o r_o 8oo
sand acres, or 3 percent of the State's timber- _= (t_s_ s=r,=)

land area. Figure 4.--Area of timberland by forest type,
lou_ 1990.

MAPLF_BASSWOOD TYPE SHOWS
LARGEST INC]_J_E

based on the remeasurement of permanent
The composition of Iowa's timberland has sample plots. To use table lmfor example, to
been influenced by changes other than the find what happened to the 558 thousand
conversion of pasture land to timberland since acres of white oak-red oak-hickory type
1970. Table 1 presents an analysis of land present in 197_ _J_nply read across the white
classification changes from 1974 to 1990, oak-red oak-hickory row and find that 419



,l:
,.

T
ab

le
l.-

-F
or

es
t

]a
nd

cl
as

s/
llc

aU
on

ch
an

ge
s

In
Io

w
a.

19
74

-1
9'

30

IL
'_

_
se

re
s}

...
..

i_
o

_.
a

a.
_r

_/
_

r_
nd

-
_

_p
e

...
...

...
O

C
h

er
_,

_i
m

,o
ak

-
E

lm
-

C
o

tl
o

n
-

M
ap

le
-

19
74

_
r_

Ic
_-

lo
ft

-
re

d
oa

k-
uh

-s
o_

w
oo

d-
_

N
on

-
fc

_u
t

l_
u_

19
74

_
d

a_
,c

al
k)

n
A

re
a2

m
d

c,
_

h
a,

'd
w

o
_

w
o

o
d

,
h

ic
ko

ry
.,

W
_m

_
B

u
ro

ak
_

_
_

_
_

a
_

T
ir

rb
er

la
n

d
...

.
'..

..
E

,._
_

18
.7

17
.0

...
...

...
...

2.
7

E
._.

,=
-,

,.,
,,,

,_
15

.0
,,

-
-

8.
3

...
.

8.
S

...
..

O
,,.

._
.,_

o
.o

...
...

...
...

..
_b

_-
._

_
_

-
-

-
41

9.
2

_.
8

4.
3

14
.o

-
,,2

.,
-

4.
s

_.
_

IS
J

,1
.2

W
h

i_
o

ak
10

0.
1

-
1.

7
-

18
.9

B
7.

1
-

-
1.

5
-

5.
5

3.
8

1.
6

B
u,o

,,
7_

-
-

-
3.

1
-

_
3.

s
...

.
14

._
2.

,
2.

7
__

t_
...

7
-

-
-

Ie
.0

-
-

_.
5

11
.4

s.
.s

z7
_.

o
20

.3
14

.4
_.

i
_m

lp
en

21
.9

-
-

-
0.

5
-

14
.5

1.
9

-
-

-
4.

4
-

M
s_

2B
2_

-
-

-
41

.2
-

2.
2

9"
1

3.
2

18
8.

7
-

-
11

,3
20

.0
6.

6
N

o
n

s
to

c
k
e

d
0

.0
..

..
..

..
..

..
..

N
o

n
-U

rn
b

ed
sn

d
O

th
er

E
)r

l_
la

nd
10

2.
6

-
3.

0
-

3.
5

-
2.

8
7.

2
-

3.
2

-
82

.g
-

-
-

P
as

tu
re&

ra
n

g
e

$,
30

5.
2

4.
5

16
.3

-
17

5.
8

-
t9

.2
84

.8
-

16
2.

9
-

12
.0

1,
54

2.
5

g
g

o
.3

29
6.

9
cr

o_
,,,

m
20

,_
,_

..9
-

2.
9

8.
3

17
.7

-
3.

8
_.

7
-

_.
e

-
-

,_
.9

27
,_

2.
3

e_
.o

2,
59

7.
6

--
--

--
18

.6
-

6.
9

47
.2

-
18

.4
-

--
77

.2
28

3.
4

2_
14

5.
9

_A
lll

an
da

m
35

,8
17

.0
23

.7
23

.9
62

3'
7_

.8
87

.7
84

.8
47

2.
9

29
.1

49
1.

6
2_

7
10

6.
7

_L
:_

'1
£0

28
,6

67
.!

P
_-

_-
4

ne
t_

-@
e

...
..

--
'

...
...

...
...

..
__

(1
97

4.
.1

59
0)

__
.

...
...

...
...

20
.3

59
.3

--
29

.1
-1

2.
4

17
.3

21
.3

36
.6

74
.1

-
4.

0
.3

1.
9

1.
1

9.
7

1F
km

d
sc

m
ssro

w
sto

d
et

er
m

tn
ed
is

p
er

si
o

no
f1

97
4_

._
__

a_
__

to
19

90
ct

as
se

s.F
kl

ad
d

o
w

nc
ol

u
m

n
sto

d
et

er
m

in
eo
ri

g
ino

f1
99

0C
tU

N
L

2T
o

ta
lki

n
da

re
aa

d
ju

sl
ad

Io
co

n
fo

rm
to

19
80

ce
n

su
sfi

g
u

re
.



thousand acres remained as white oak-red The elm-ash-soft maple type gained 83 thou-
oak-hlckory, 21 thousand converted to white sand acres (21 percent) from 1974 to 1990.
oak, 4 thousand converted to bur oak, and so Fifty-five percent (260 thousand acres) of the
on. To determine the source of the 721 elm-ash-soft maple acreage present in 1990
thousand acres of white oak-red oak-hickory was in the type in 1974. Thlrty-nine percent
present in the 1990 survey, read down the (186 thousand acres) converted from nontim-
white oak-red oak-hickory column. Six berland. The remaining portion--6 percent
thousand acres came from eastem redcedar- (28 thousand acres)--converted from other
hardwood, 419 thousand acres were previ- types.
ously white oak-red oak-hickory, 19 thousand
acres came from white oak, and so on. The SAWTIMBER STANDS DOMINAT]B
maple-basswood type increased in area the
most, gaining 209 thousand acres (74 per- In 1974, sawtimber stands extended over 59
cent), and was the second largest forest type percent of the timberland area. In 1990,
in the State in 1990. sawtimber stands continued to dominate,

growing on 65 percent of the timberland area,
Four of every ten acres of timberland estab- followed by poletimber and sapling-seedling
lished since 1974 are in the maple-basswood stands on 20 and 15 percent of the Umber-
type. The 492 thousand acres of maple- land, respectively. Less than 1 percent of the
basswood present in 1990 includes 189 timberland area was nonstocked in 1990. The
thousand acres that remained maple-bass- area in sawtimber- and poletirnber-slze stands
wood from 1974, as well as 44 thousand acres increased between inventories, while the area
that converted from the oak types, 39 thou- in sapling-seedling stands remained about the
sand acres that converted from the elm-ash- same (fig. 5). The substantial increase (48
soft maple type, and 211 thousand acres that percent) in sawtimber stands reflects the
came from nontimberland--primarily pasture, waves of trees growing out of poletimber size
Species associated with the maple-basswood into sawtlrnber size between inventories. Also,
type, particularly sugar maple and basswood, some of the increase in sawtimber stands
are prolific seed producers and are shade probably reflects a reduction in grazing and
tolerant. When openings are created in the the reclassification of wooded pasture--often
forest canopy, they are likely to succeed stocked with scattered, large sawtimber
species associated with the oak types. Be- trees--to timberland.
cause of cutting, fire protection, and oak
diseases, many stands formerly dominated by
oak are tending toward other hardwoods, such
as sugar maple. Also, sugar maple can repro- .............
duce through sprouting and root suckering; 1500

and when domestic livestock are removed _:_ m 1974from those sites, the species is likely to repro-

duce vigorously. _ 1000
The white oak-red oak-hickory type gained
163 thousand acres (29 percent) from 1974 to J1990. Three of every ten acres of timberland
established since 1974 are in the white oak- 500

red oak-hickory type. Thirty percent (216
thousand acres) of the white oak-red oak- Lhickory acreage present in 1990 came from
nontimberland, primarily from pasture. 0

Sawtimber Poletimber Sapling-seedling
Twelve percent (86 thousand acres) converted
from other forest types. The remaining por- Stand-size ela_
Uon--58 percent (419 thousand acres)--was Figure 5.mArea of timberland by stand-size
in the type in 1974. class, Iowa, 1974 and 1990,



Forest types with higher than average areas of STANDS ON 53 PERCENT OF AREA OVER
sawttmber stands in 1990 were the three oak 50 YEARS OLD
types combined (70 percent) and the elm-ash-
soft maple type (69 percent). Forty-eight Timberland stands in Iowa can generally be
percent of the eastern redcedar type was in grouped into three broad age categories:
polettrnber-slze stands, which far exceeds the stands I to 40 years old (32 percent of area),
average for all types. The only other types to 41 to 80 years old (45 percent of area), and
exceed the average in polettmber-slze stands older than 81 years (23 percent of area) (fig.
were the white oak-red oak-hickory type (22 7). However, stand age varies by forest type.
percent) and the bur oak type (21 percent). The oak types, which consist of long-lived
All of the area classified as other softwoods species, contain a greater proportion of area in
was in sapling-seedling stands. Also, the older age classes. For instance, 81 percent of
eastern redcedar (16 percent), eastern the white oak type is 51 years or older, and 55
redcedar-hardwoods (26 percent) and maple- percent is 81 years or older. Sixty percent of
basswood (26 percent) types had higher than the white oak-red oak-hickory type and 75
average areas in sapllng-seedling stands, percent of the bur oak type are more than 50
Much of the area of eastern redcedar sapling years of age. Other hardwood types are
and seedling stands developed because east- generally younger. For example, 59 percent of
ern redcedar is among the first trees to be- the maple-basswood type and 52 percent of
come established in abandoned fields and the elm-ash-soft maple type are 50 years or
areas cleared for pasture (fig. 6). younger.
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Figure 7.--Area of timberland by stand-age
class, Iowa, 1990.

SITE PRODUCTMTY GOOD

Site index is a measure of forest site quality
based on the height attained by dominant and

Figure 6.--An eastern redcedar sapling that codominant trees of selected species at 50
has become established in an opening in
Webster County. years of age. Forty-eight percent (939 thou-

sand acres) of the State's timberland grows
trees 71 feet or taller at age 50, and 7 percent
(145 thousand acres) of the total area grows



500-_- ....................... _ Potential productivity class, another means of

II characterizing site quality, describes timber-
land in terms of its truherent capacity to grow

400 wood based on culmination of mean annual
increment in fully stocked, natural stands. 2

o Potential productivity class values are ex-
a 300' pressed as cubic feet of growth per acre per
=m year that might be expected under these

Z00' conditions. In 1990, an estimated 34 percent
o (656 thousand acres) of Iowa's timberland wasJ=

P capable of producing 85 cubic feet per acre
100' per year or more (fig. 9). Another 47 percent

(911 thousand acres) could produce between

• . 50 and 84 cubic feet per acre per year. The
remaining 19 percent (377 thousand acres) of

,b_,t,_ t_ %,¢o_¢o,j_ _ _¢5 _,x Iowa's timberland was capable of producingbetween 20 and 49 cubic feet per acre per
year. The weighted average potential produc-

Site-lndex class (feet) tivity for all forest types in Iowa was 75 cubic

Figure 8.--Area oftlmbedand by slte-_lex feet per acre per year in 1990, compared to 80
class, Iowa, 1990. for Illinois, 54 for Missouri, and 55 for Minne-

sota. The elm-ash-soft maple forest type had

trees 91 feet or taller (fig. 8). The weighted _ an average potential productivity of 78 cubic
average site index for all timberland area in feet per acre per year, followed by the white
the State is 70 feet, which does not vary by oak-red oak-hickory type (76 cubic feet) and
Forest Survey Unit. the maple-basswood type (75 cubic feet).

Weighted averages by Survey Units ranged

Even though there is wide fluctuation among from 69 in the Western Unit, to 74 and 78 in
species, forest land in the Midwest can gener- the Southeastem and Northeastern Units,
ally be categorized as follows: respectively. The eastern two Units have

deeper and more fertile softs than the dryer
Site index class Description loess hills common in western Iowa, which

55 or less Low site may explain the regional variabflty in potential

56 to 70 Average site productivity class.
More than 70 High site

Site index values vary among forest types. For 50 _I 47%
instance, among Iowa's oak forest types, the
weighted average for white oak-red oak- 40
hickory is 68 feet, followed by white oak (60

feet) and bur oak (59 feet). For the North ,, 30%
Central States, Sander (1977) identified three c 30o

broad classes of oak sites. Oak sites with o
indices greater than 75 are good sites, those a.® tO
between 55 and 74 are average sites, and
those between 40 and 55 are poor sites.
Much of Iowa's oak forest types are considered 10
to be on average sites. o

I Welghted by the number of acres in each slte- Z0- S0- 85- IZ0- 165+
index class. 49 84 119 164

Culmbmt_:)n of mean annual increment Is the
point at which a am_ plottlng current annual Potential productivity class
tncrementcrossesa curveplotttng mean annu_n_l_ (cubic feet per acre per year)
_wemenL Culmination of mean annual increment
indicates the age at which average annual growth is
the greatest, and thus, the rotatlon age of maxlmum Figure 9.tPercent of timberland area by
volume_growth prod__uctivity, potential productivity class, Iowa, 1990.
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MOST TI]_BE_ IN PRIVATE shows that small-tract timber owners are less

OWI_RSH_ likely to be aware of assistance programs than
are large-tract owners (Bliss 1991).

Ninety-two percent (1.8 million acres) of Iowa's
timberland is privately owned, primarily by The 8 percent (156 thousand acres) of Umber-
farmers and private individuals (fig. 10). Most land that is public-owned in Iowa is largely
of these owners hold small parcels of timber- held by State and local governments. Only 44
land. For instance, 57 percent (1 mflllon thousand acres of timberland are federally
acres) of the private timberland is held by owned.
owners with less than 50 acres, and 86 per-
cent (1.5 million acres) is held by owners wlth STOCKING LEVELS IMPROVE
less than I00 acres.

Stocking, a relative measure of tree density on
Public the land, provides a means of describing how

fully trees are occupying a site. Fifty-nine
percent (1.1 million acres) of the timberland
area is moderately or fully stocked with
growing-stock trees, and less than 1 percent
(12 thousand acres) is overstocked. Stocking

Private levels have improved since the 1974 survey
corporation when 43 percent (627 thousand acres) of the
6% timberland area was moderately or better

Farmer /I stocked with growing-stock trees. Much of the

poor stocking in the past was the result of

heavy grazing, which has declined. The level
of stocking on farmer-owned timberland is
somewhat lower than that on land held by
other owners. This may be partly because of
the effects of grazing, which is more likely on

Figure lO.--Ownershlp of timberland, Iowa, land held by farmers. Forty-six percent (567
1990. thousand acres) of the timberland owned by

farmers is poorly stocked or nonstocked (less
than 16.7 percent stocked) with growing-stock

The length of time timberland has been held trees, but only 31 and 35 percent of the
by the same owner varies. Thirty percent of stands in other private and public ownership,
the privately owned timberland in Iowa has respectively, are poorly stocked or nonstocked.
been held by the same owner for more than 20

years, and 24 percent has been held by the Stocking levels vary by geographic region. In
same owner for less than 5 years. However, western Iowa, where tree-growlng conditions
most (55 percent) of the private timberland are harsher, 61 percent of the timberland
held for more than 20 years is owned by acreage is poorly stocked or nonstocked,
persons with more than 50 acres of timber- compared with 32 percent in the Northeastern
land. Unit, and 41 percent in the Southeastern

Unit.
The size of timberland area owned and the

length of ownership have implications for NUMBER OF GROWING-STOCK TREES
public assistance programs to timberland INCREASES
owners for Umber management. Long-term

timberland owners are more likely to under- The number of growing-stock trees 1.0 inches
take timber management projects because in diameter and larger increased from 395.9
they generally know more about assistance million in 1974 to 582.4 million in 1990, a 47-
programs. In addition, those programs may percent gain. During the same period, grow-
be targeted for owners of large tracts of tim- ing-stock trees 5.0 inches in diameter and
berland. But, much of the timberland in Iowa larger increased from 100.8 million to 140.0
is in small, fragmented pockets, and research million, a gain of 39 percent. Nearly all



species increased in number of trees. As Declining removals also p]ayed a part in
shown in table I, however, the area of the Iowa's increasing inventory. Average annual
white oak type is the only type that declined removals declined by 52 percent from 50.3
between inventories, and this area loss was million cubic feet in 1973 to 24. I million cubic
also reflected in a decline in the number of feet for the period from 1974 to 1989. Average
growing-stock trees. The white oak group annual removals were 55 percent of average
(both select white oak and other white oak) net annual growing-stock growth during the
had a 14.9 percent loss in the number of period.

i growing-stock trees (all diameter classes)
between inventories. VOLUME CONCENTRATED IN

_i_, EASTERN IOWA
TIMBER VOLUME GREATLY INCREASES

Eighty-seven percent of Iowa's growing-stock
The net volume of growing stock on timber- volume is found in the eastern two Survey

' land in Iowa increased from 1.1 billion cubic Units, which account for 57 percent of land
feet in 1974 to 1.7 billion cubic feet in 1990, a area. Eastern Iowa receives more rainfall and

gain of 46 percent. The Northeastern and is more conducive to tree survival and growth
_i Southeastern Survey Units gained 173.0 (36 than the western parts of the State, which are

percent) and 281.1 (56 percent) million cubic dominated by cropland. The Northeastem
feet, respectively, while the Western Unit and Southeastern Survey Units contain 659.0
gained 67.6 million cubic feet (45 percent). (40 percent) and 786.7 (47 percent) million
Sawtimber volume increased 53 percent from cubic feet of growing stock, respectively. The
3.8 billion board feet 3 in 1974 to 5.8 billion remaining 13 percent of growing stock (217.3
board feet in 1990. million cubic feet) is in the Western Survey

Unit, which accounts for 43 percent of Iowa's
Several interrelated factors contributed to the land area.
volume increase. As mentioned earlier, the
total number of growing-stock trees at least OVER ONE-THIRD OF VOLUME IN OAK
5.0 inches in d.b.h., which contribute to
volume, increased from 100.8 million to 140.0 Hardwoods make up 99 percent (1.6 billion
million. The increase in number of trees cubic feet) of the growlng-stock volume--a
Occurred across all diameter classes and is a percentage that has not changed since the
result of ingrowth and maturation, as well as 1974 survey. Oak species accounted for
the 33-percent increase in timberland area. 614.1 million cubic feet of volume in 1990,

compared to 457.2 million cubic feet in 1974,
The bulk of the increase in timberland area an increase of 34 percent (fig. 1I). The select
came from the reclassification of lands that white oak group (primarily white and bur
had been wooded pasture or improved pas- oaks) totals 334.3 million cubic feet, and
ture. Table 1 shows that 463.5 thousand

acres of land classified as pasture and range
in 1974 was classed as timberland in 1990.

Nearly three-quarters of this reclassified land
is now in the white oak-red oak-hickory and
maple-basswoodforest types. An estimated _i
160 million cubic feet of growing stock was
added between inventories from land classed

as wooded pasture or improved pasture in
1974, but reclassified as timberland in 1990.

Stocking on these converted acres is often low,
but one-third of the above 160 million cubic
feet is in trees at least 18 inches in d.b.h.

s Internatlonal I 4-inch rule.

Figure 11.wA white oak sawtimber stand in
southern Iowa.



selectred oak {northernredoak)makes up seem, togetherthesethreespecies{groups}
188.5millioncubicfeet.Of the remainingoak stillmake up lessthan 5 percentofIowa's
volume, 89.5 millton cubic feet is in the other 1990 growlng-stock volume.
red oak group (primarily black oak) and 1.7
million cubic feet is in the other white oak The net volume of sawflmber in Iowa was 5.8
group (primarily post oak). bflllon board feet in 1990. The ranking of

sawtlmberby speciesgroup differsslightly
The ranking of individual species groups in from that of growlng-stock volume. Select
1990 and their volumes in 1974 is shown in white oak and select red oak still rank first

figure 12. Black walnut, which ranked 12th and second in sawtimber volume, but cotton-
in volume in 1974, moved up to 9th place in wood moves past soR maple for third place,
1990. Only 1 percent of the growlng-stock and basswood moves ahead of elm for the fifth
volume is in soRwoods, 98 percent of which is spot.
eastern redcedar. R_cedar made significant
volume gains, increasing by 174 percent Although most of the volume of a species
between 1974 and 1990. group is commonly found in stands of the

forest type associated with that species group,
(Le. select white oaks in the white oak type),

D ,,,, substantial volumes can occur in other types.D 1me

| _ For example, 26 percent of the growing-stock

_ volume in the _ple-basswood forest type iscomposed of oak and hickory species groups.
t This is an indicator of the succession of more
,oo meslc sitesfrom the oak-hickorytypetothe

maple-basswoodtype.Forty-ninepercentof
thecottonwoodvolume isinthe elm-ash-soft

maple type,and only37 percentisinthe
cottonwood-aspentype.Elm volume ispar-

_ tlcularly scattered, with 37 percent in the

Figure 12.--Net vohmw of growing stock on maple-basswood type, 29 percent in the white
oak-red oak-hlckory type, and 28 percent inUmber/and by rr_or spectes groups,

Iowa, 1990. the elm-ash-soft maple type.

The volume of oaks increased 34 percent from NONGROWING4$TOCK TR]gl_
1974 to 1990, but the volume of other hard- ADD TO VOLUME
wood species increased 52 percent over the

In addition to the 1.7 billion cubic feet of
same period. Although still a major compo-
nent of growing-stock volume, oaks repre- growing-stock volume, Iowa has 867.0 million
sented a smaller proportion of total hardwood cubic feet of cull (rough, rotten, and short-log
volume in 1990 (37 percent) than they did in trees) and 79.7 ruffian cubic feet of salvable
1974 (40 percent). This reflects the high dead trees (fig. 13). This brings the net vol-
demand for oak products compared to other ume of timber on timberland to 2.6 billion
hardwoods--oaks accounted for 38 percent of cubic feet. Nongrowing-stock trees are an
average annual hardwood removals from 1974 important component of the forest because
to 1989--and the relatively slow growth rate of they stabilize the soft; provide feeding, roost-
oaks in general, ing, and nesting sites for wildlife; supply forest

products; and make up part of the nutrient

Several species or species groups of low and energy cycle.
economic interest increased dramaticah_, in
volume from 1974 to 1990. Hackberry gained Eighty-eight percent (763.6 million cubic feet}
231 percent (from 17.2 to 57.1 million cubic of the nongrowing-stock volume is _rrmdeup of
feet}.The othersoftwoodsgroup increased rough and short-logtrees4.The ratio of
208 percentfrom 0.1 to0.3millioncubicfeet, growing-stocktorough and short-logvolume
and as notedabove,easternredcedargained

4SawtOnber-slze trees that ammln at least one 8-
174 percent. As Impressive as these gains to 11-foot saw log, but not a 12-foot saw log.
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Short-log trees Salvable dead
7% trees 3% "J

Rottentrees
4%

i!i ,
Roughtrees I'_

22%

Figure 13.reDistribution of volume among _ _
timber classes, o_.,_..._,...,

is 2.2 to I, the same as in Missouri, in com- ;, _._,
parison to ratios of 10.0 to 1 in Minnesota and _:;_.
I 1.6 to I in Illinois. These figures underscore _:_"
the reality that Iowa is on the prairie fringe
where conditions for tree growth can be
difficult.

.AJthough nongrowing-stock trees may be Figure 14._A small sawtlrnber white oak tree
unsuitable foi"some timber products, a sub- with a rotten base that may prevent the
stantial volume is used. For example, 12 tree's use for industrial timber products, but
percent (1.5 million cubic feet) of Iowa's 1988 not for fuelwoocL
output of roundwood industrial products was
produced from cull and salvable dead trees.
Saw logs accounted for most of this volume.
In addition to this industrial output. 9.8
minion cubic feet of fuelwood, or 32 percent of 300 ..................... ,, ,

that produced in Iowa, is supplied by ] [] _974

nongrowing-stock trees (fig. 14). . 2s0_........................................................................................L.I_..,

200 .................................................................................

DIAMETER CLASSES _ 1so ....................................................
= 100 ...................
!

Growing-stock volume in every diameter class s
increased between 1974 and 1990 (fig, 15). In
general, volume in trees in the 12-inch diam- 6 8 _o _2 _4 6 _8 2o _-28 _+
eter class (I 1.0 to 12.9 inches) and larger _,.,,.t., _, (f._,,°)

increased faster (52 percent) than trees in the Figure 15.--Distribution of growing-stock
6-inch through 10-inch classes (32 percent), volume among diameter classes, Iowa, 1974
For instance, volume in trees in the 18-inch and 1990.
diameter class showed a gain of 60 percent,
compared to an increase of only 26 percent in
volume in trees in the 8-inch diameter class.

Trees 12 inches in diameter and larger had

11



faster rates of ingrowth into the next largest 600 .......
diameter class than did smaller trees, which

ai%
helps explain why sawttmber volume in- 500 3 .
creased faster than growing-stock volume ii:i:ii:ii:_i:]
between inventories. The weighted average
tree diameter for all diameter classes was 4.1 ,_ 400 :i:ii_a4%
inches in 1990, slightly less than the 4.3 _o _!__!_i_i_i_

inches estimated in 1974. However, if only _ 300 -1_
trees 5.0 Inches in diameter and larger are _ _4%
considered, the weighted average diameter is - 200 --- :_:_+_+

9.6 inches, slightly larger than the 9.5 inches X _i a-_

Eighty-four percent of the eastern redcedar _:__: _
volume, as well as 54 percent of the elm 0

volume, is in trees less than 11.0 inches _._¢__.t _
d.b.h. Eastern redcedar is invading areas that

were formerly grazed, and large elms have Stand-age class {years)
been decimated by Dutch elm disease. Cot-

tonwood volume is heavily concentrated in the Figure 16.--DLstr_utton of growlng-stock
large diameter classes; nearly 70 percent is in volume among age classes, Iowa, 1990.
trees 19.0 inches d.b.h, and larger. Only 12
percent of select red oak volume is in diameter
classes 10 inches and smaller, compared to MOST VOLUME IN PRIVATE OWNERSHIP
28 percent of all other hardwoods. This, along

with the proportionally small number of trees Ninety percent (1.5 billion cubic feet) of Iowa's
in the lower diameter classes for oaks, could growing-stock volume is in private ownership;
point to future shortages and higher stump- farmers hold two-thirds of that total (fig. 17).
age prices if demand for oak remains high. The remaining I0 percent is in various public
Thirty-two percent of the select red oak vol- ownerships: Federal, State, county, and
ume, as weU as 39 percent of the soil maple municipal. Volume in all ownerships In-
volume, is in trees 19.0 inches d.b.h, and creased during the survey period but at
larger, different rates. Farmer-owned growing-stock

volume increased 35 percent, compared to a
NEARLY ONE-THIRD OF VOLUME IN 73-percent increase on other private land.

STANDS 41 TO 60 YEARS OLD Farmers may be more inclined to clear land,
to harvest timber needed for farm use, or to

Thirty-one percent of the growing-stock harvest timber to raise cash in poor crop
volume is in stands aged 41 to 60 years, more years. As a result, farmers, who continue to
than in any other age class (fig. 16). The area own the most volume, saw their portion of
of timberland in the 41- to 60-year age class is total volume decline from 64 to 59 percent in
also the largest, although it represents only 26 1990, while other private ownership increased
percent of timberland area. Eleven percent of from 26 to 31 percent. Public ownership held
the volume is in stands older than 100 years, steady at 10 percent of volume.
From a timber production standpoint, these
stands are mature to overmature and are VOLUME PER ACRE INCREASES
probably declining in vigor. However, more

than 70 percent of this volume is in oak- The average growing-stock volume per acre on
hickory forest types, which are generally long all timberland was 856 cubic feet in 1990,
lived and hold their value well. It is also compared to 782 cubic feet per acre in 1974,
worth noting that large, old trees are a natural an increase of 9 percent. This compares to
part of a diverse forest landscape. They are average volumes per acre of 672 cubic feet in
pleasing to the eye and provide important Missouri, 1,022 cubic feet in Minnesota, and
wfldllfe habitat.
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Figure 17.--Dls_ibution of growlng-stock volume among ownership classes,
Iowa, 1974 and 1990.

1,200 cuble feet m mmois. Although average _ Grad-__e Ivolume per acre on public lands declined by 5

percent to 1,051 cubic feet, it remains higher / .Tie& 12°/°/ Xthan the 839 cubic feet average on private
land. All forest types remained stable or / timber / \

increased in volume per acre between surveys, _,,_Qay2 1

except for the maple-basswood type, which

declined from 751 to 672 cubic feet per acre. e3_ /

This decline was probably due to the increase
of lightly forested timberland in this type. The
highest average volume per acre by far--2,409 \\ Grad
cubic feet--occurs in the cottonwood-aspen XX 39°/° _
type.

The average sawtimber volume per acre
increased from 2,579 to 2,968 board feet

between inventories, a 15-percent gain. Figure 18.--Net volume of hardwood sawtffnber
by tree grade, Iowa, 1990.

SAWTIMBER QUALITY IS POOR

On approximately half of the sample plots, the The presence of more than the accepted num-
butt log section of each sawtimber sample tree ber of knots is the primary reason tree grades
was graded to estimate sawtlmber quality (see are not better in Iowa. Knots (or the absence
Tree/Log Grade in Append/x). Sixty-six of clear cuttings in the bole) prevented 66
percent (3.8 billion board feet) of Iowa's saw- percent of grade 2 tree volume from being
timber volume is in the two poorest grades; 22 classed as grade I, followed by tree diameter
percent (1.3 billion board feet) is in grade 2; too small to meet minimum standards for
and 12 percent is in grade 1 (fig. 18). grade 1 (17 percent), and a combination of

knots and tree diameter (9 percent). Other
limiting factors were cull, sweep and crook,
and length of bole.
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Forty-four percent of the select red oak vol- growing stock during the period 1974 to 1989
ume is in grades 1 and 2, compared to 26 (periodic growth) was 44.0 million cubic feet.
percent of other oak species groups. Other The volume of growing-stock growth, then,
species groups that have relatively large was greater at the end of the period than the
volumes in grades 1 and 2 are cottonwood (58 average for the period. Current net annual
percent), basswood (51 percent), black walnut growth of sawttmber surged from 79.8 million
(50 percent) and hackberry (49 percent) (fig. board feet in 1973 to 193.1 million board feet
19). in 1989, a 142-percent increase. Averagenet

annual growth of sawttmber during 1974 to
1989 was 196.8 million board feet. The

_'i ...... _' volume of sawtlmber growth in 1989 slowed
_ : ,_ from the average for the period.

--, _,_ . , ..... _,_.

.... The big increase in sawtlmber growth, com-
pared with the more modest increase in
growing-stock growth, is primarily due to a
continuing shift in the tree population to

_ those of larger diameters. As discussed
earlier, the rate of ingrowth is higher for trees
at least 12 inches d.b.h, than for smaller
trees. A substantial volume was added be-
tween inventories from lands formerly classed
as wooded pasture, on which there were large
trees. Thirty percent of the sawtimber growth
during 1974 to 1989 can be attributed to
ingrowth, compared with only 10 percent of
the growing-stock growth.

The current growth rate for growing stock
(growth as a percent of inventory) declined
from 3.6 percent in 1973 to 3.1 percent in
1989. The sawtimber growth rate rose from
2.1 to 3.3 percent during the same period.

_ ....... _ The growing-stock growth rate during the
_ _ " _ _: period 1974 to 1989 (based on the average

...... _,_ _ _, _ ...... _,_ _ .. _.. _ , growing-stock inventory between 1974 and
1990) averaged 3.1 percent. The sawtimber
periodic growth rate during the same period

Figure 19._A high-quality black walnut saw- averaged 4.1 percent.
timber tree on deep bottomland soils.

Periodic growth rates for growing stock vary
little across the State, ranging from 2.9 per-

VOLUME OF GROWTH INCREASES cent in the Northeast Survey Unit to 3.2 and
3.3 percent in the Western and Southeastern

Current 5 net annual growth of growing stock Units, respectively. Among species groups
increased from 41.3 million cubic feet in 1973 with substantial growing-stock volume, the
to 50.9 million cubic feet in 1989, a 23- periodic growth rates for elm (4.8 percent) and
percent gain. Average net annual growth of soft maple (4.6 percent) are substantially

above the State average of 3.1 percent. Select
red oak and select white oak, at growth rates

Current growth, the volume of growth for a of 2.3 and 1.8 percent, respectively, are well
single year, will be used in this paper to compare below the State average.growth between the old and new inventories.
Periodic growth, the average volume of growth
throughout the period between the old and new Another measure of growth is the volume of
inventories, will be used in this paper to compare growth per acre. Growing-stock current
growth by Survey Units, species, etc. for the new growth averaged 28 cubic feet per acre in
inventory. 1973 and dropped to 26 cubic feet in 1989.
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Sawtlmber current growth per acre rose from terms of its inherent capacity to grow crops of
55 board feet in 1973 to 99 board feet in industrial wood, based on fully stocked natu-
1989. Average net annual growth per acre of ral stands. Timberland area in each produc-
growing stock over the period 1974 to 1989 tlvity class was multiplied by the midpoint of
ranged from 23 cubic feet in the Western Unit the class to give an estimate of annual poten-
to 27 cubic feet in the Southeastern Unit. tial growth in Iowa of 145 million cubic feet.
Average net annual growth per acre of sawtim- This is an exaggerated estimate because many
bet over the same period was also lowest in stands are neither fully stocked nor natural
the Western Unit (87 board feet), but highest (unmanaged and uncut). To account for this
in the Northeastern Unit (125 board feet), disparity between natural, unmanaged stands

and actual stand conditions, total potential
Adding average annual mortality for the period growth was discounted by 10 percent after the
1974 to 1989 of 16. I million cubic feet to net manner of Spurt and Vaux (19760.
growth provides an estimate of gross growth
equal to 60.1 million cubic feet. Average net The adjusted potential growth of 131 million
annual growth is 73 percent of average gross cubic feet per year is simply a crude estimate,
growth. The ratio of gross growth to net but it is triple the net annual growth of 44
growth varies among the major species million cubic feet observed between 1974 and
groups; elm is at the low end (49 percent), and 1989. Stocking control, crop tree release,
black walnut is at the high end (93 percent), pruning, and planting of improved genetic
Elm stands out because of its high mortality stock are among the intensive management
between inventories, primarily because of practices that would move average annual
Dutch elm disease, growth toward potential growth.

POTENTIAL GROWTH MUCH GREATER MORTALITY MORE THAN DOUBLES
THAN ACTUAL !

During the period 1974 to 1989, annual '
The potential for net annual growth in Iowa is mortality of growing stock averaged 16. I
roughly estimated to be 131 million cubic feet million cubic feet, compared to an average of
per year, or 67 cubic feet per acre (table 2). 6.9 million cubic feet in 1973. Sawtimber
This estimate is based on the distribution of mortality averaged 43.4 million board feet per
timberland area by potential productivity year between surveys; it amounted to 25.7
class, a means of describing forest land in million board feet in 1973.

Table 2.--Estimation oj'potential net annual growth on timberland, Iowa, 1990

Potential Potential Total Adjusted
productivity Timberland net growth potential total potential

class Area per acre' growth2 growths
(Ft3/ac/yr)

Thousand acres Ft3/ac/yr .......--"--- Mil/ion _/yr ......

165+ 22.6 194.5 4.4 4.0
120-164 59.7 142.0 8.5 7.6
85-119 573.2 102.0 58.5 52.6
50-84 911.4 67.0 61.1 55.0
20-49 376.6 34.5 13.0 11.7

1,943.5 145.5 130.9

Midpoint of potential productivity class.
2Area multiplied by potential net growth per acre.
s Total potential growth discounted by I0 percent.

i
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The growing-stock average annual mortality
rate was 1.1 percent of the 1990 inventory or
9 cubic feet per acre per year. The sawtimber

mortality rate was 0.9 percent of inventory or i_:_
26 board feet per acre per year. A 5-percent .

mortality rate for elm, the highest of any • /_,_ i::species group, can be primarily attributed to _:
Dutch elm disease.

FIA field crews could not attribute 5.1 million
cubic feet (32 percent) of growlng-stock mor-
tality to any particular causal agent. Of the
11.0 million cubic feet of mortality for which a
cause was noted, the maJ or reasons for death
were disease (47 percent ), weather (32 per-
cent), and suppression (7 percent).

CURRENT REMOVALS HALF Figure 20.--Load/ng hardwood logs from an
Iowa woodlot onto a truck for transport to a

OF 1973 REMOVALS m//L Sawtimber removals in 1988 were 42

Current annual growing-stock removals percent less than in 1974.
dropped 51 percent from 50.3 million cubic
feet in 1973 to 24.7 million cubic feet in 1988.

Average annual removals during the period component even when trees were not cut, as
1974 to 1989 were 24.1 million cubic feet. timberland was reclassified to wooded pas-
Current annual sawtimber removals declined ture, a nontimberland category. Declines in
from 163.3 to 94.6 million board feet from the farm and livestock economies since 1973

1973 to 1988 (fig. 20). Average annual have drastically reduced these types of losses
sawtimber removals over the period 1974 to to the remaining timberland base.
1989 amounted to 90.4 million board feet.

Three components comprise total removals: Removals for timber products and other
timber products, logging residues, and other removals each accounted for 45 percent of
removals. Other removals refers to growing- 1988 removals, and logging residues made up
stock trees that were removed but not used for the remaining 10 percent (fig. 21). Removals
products, as in the case of land clearing, as for products declined by 15 percent (2.0
well as trees removed from the timberland million cubic feet) overall, although saw-log
classification because of a change in land use. removals increased from 7.2 to 8.8 million

cubic feet (23 percent), accounting for 79
The other removals component, which de- percent of all product removals in 1988.
clined by nearly 70 percent from 1973 to Fuelwood removals declined by 68 percent,
1988, is the major reason for the decline in from 3.1 million cubic feet in 1973 to 1.0
total removals. Several factors contributed to million cubic feet in 1988, as demand for

this decline. Other removals reported in 1973 fuelwood slowed. Together, red oak, white
was high because of land conversion, as oak, and cottonwood accounted for 60 percent
timberland was cleared for agricultural crops, of total removals and 72 percent of product
primarily corn and soybeans, or for grazing, removals.
Grazing contributed to the other removals
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[] Saw logs
[] Pulpwood
M Fuelwood

1973 E3 Otherproducts
[] Loggingresidue

i 1988 [] Other removals

_.:'...__:,._._._;.,>
__I

_J __,y -"-------'_\ -4%

Figure 21.reCurrent annual removals ofgrowb'u:j stock,on timberland by _ Iowa, ] 973
and;988.

Average annual removals of growing stock , ,,,.,,,
amounted to 55 percent of average net annual r_ =,_
growth during the period 1974 to 1989. _ , -. ..................................................... le..m..

Removals for select white oaks and select red _4 [_i_'__'__-____i_

oaks equaled 95 and 75 percent of growth,
respectively (fig. 22). Removals of hard maple =_
(black and sugar maple), a slow-growing but = =
valuable species group, exceeded growth by I0

@_.

hickory, made up 53 percent of growing-stock
removals compared to 46 percent of soft
hardwoods (prtmaxtly soft maple, cottonwood, =_¢_, o,==,
and elm) and 1 percent of softwoods (primarily Figure 22.--Average net annual growth and

average annual removals by specfes group,eastern redcedar).
Iowa, 1974-1989.

Average annual sawtimber removals made up
only 46 percent of sawtimber average annual example, ecologists estimate annual produc-
growth in 1974 to 1989. tion, accumulation, and distribution of biomass

to describe and compare terrestrial ecosystems.

NEARLY THREE-QUARTERS OF BIOMASS FIA estimates of biomass do not include foliage
IS IN TREE BOLES or belowground components of plants and

trees.

Biomass is a measure of the weight of living
vegetation per unit of area. Although growing- Total aboveground biomass of all live trees
stock volume and potential site productivity greater than 1 inch d.b.h, was 136 million tons
provide valuable information to those inter- green weight, an average of 70 tons per acre.
ested in timber production, biomass is a more This compares to 73 tons per acre in Illinois, 64
inclusive measure of site productivity. For in Missouri, and 60 in Minnesota. Hardwood

forest type averages ranged from 59 tons per
acre for the maple-basswood type to 113 tons

a Hard harduxxxls are species havbng an average
spec/J1cgravity greater than or equa/to 0.50. per acre for the cottonwood-aspen type.
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Nine percent of all llve tree blomass is in trees Among tree seedlings, elm has the greatest
from 1 to 5 inches d.b.h. (fig. 23). Of live trees average blomass per acre (I00 pounds per
greater than 5 inches, 73 percent of the acre green weight) 7, followed by hard maple
blomass (90. I million tons) is found in the (66 pounds per acre). Prickly ash contributes
bole, from I foot above the ground to a 4-1nch the most blomass (160 pounds per acre)
top diameter. Tops and limbs make up an- among tall shrubs, while Virginia creeper
other 21 percent, and stumps contain 6 produces the greatest biomass of the low
percent. Filly-five percent of all live tree shrubs (38 pounds per acre).
biomass is in growlng-stock trees, and 36
percent is in nongrowing-stock trees (rough RECREATION AND WILDLIFE ARE
and rotten trees). IM]_RTANT FOREST RESOURCES

IBiomass Although Iowa's forests are a small percentage
o component" of the land surface and are mostly held by80 _ 55%---1 •

I [] Tops &limbs private owners, outdoor recreation use is a
_-_,__ J [] Bo_s cherished benefit. According to the Iowa

/= ..........._____ [] Stumps Department of Natural Resources, more than6O
_. _:_-|_iil 36% ...................12 million visits occur annually on the
o _-_ 630,000 acres of Iowa's public land and water_5
= _ ........ recreational areas developed for activities sucho 40
= as fishing, camping, hikhng, picnicking, and
___o general relaxation (fig. 24). Public recreational

20 _ o __i_:: areas in Iowa are we]] distributed throughout9 _ ......................- ..'.'.-.'." ,......... .I..'

.................._:: the State and are easily accessible. Presently,:::::::::::::::::::::::::

_:_:_:_:_:_:_:_:_:_:_:_:_:_ State recreation areas are in a phase of facfli-
0 /___ ties improvement, trail development, and....... l 11 l---

All live Growing- Non- limited land acquisition. In addition, dis-
1to 5- stock growing persed recreation activities such as fishing
in. trees trees stock and hunting occur frequently on both public

trees and private areas (with permission) every year,
Class of timber according to the 1990 Iowa Park User Survey.

In many areas of the State, blocks of forested
Figure 23.mD/str/but/on of all live tree biomass

lands are linked by wooded corridors, such as
on timberland by biomass component, rivers and streams, abandoned railroad

rights-of-way, and wooded strips. Wooded
Shrubs and tree seedli_s contribute an corridors are important forest resources for
additional 0.9 mflllon tons or 0.5 tons per acre recreation use, and have the added benefit of
of biomass. Tree seedlings make up 60 facilitatil_ the movement of people and ant-
percent of this total, tall shrubs account for mals between forested blocks.
28 percent, and low shrubs make up the

remaining 12 percent. The cottonwood-aspen Iowa's forests are a source of food and shelter
forest type supports the largest tree seedling for wildlife; and the mix of trees, shrubs,

and shrub biomass (2,537 pounds per acre), forbs, and grasses increases wildlife diversity.
consisting almost entirely of prickly ash. This For instance, many species of forest game
is followed by the bur oak (1,541 pounds per animals, such as squirrels, deer, and wild
acre), eastern redcedar-hardwood (I,302 turkey, rely on acorns for part of their food
pounds per acre), and maple-basswood (1,189
pounds per acre) forest types. Prickly ash, supply. Walnut and hickory nuts are also
among the shrubs; and eastem hophornbeam, important sources of food for some wildlife,
eastern redcedar, select red oak, hard maple,
and elm, among tree seedlings; contribute the

A weighted a_rage based on the number of
greatest biomass in these types, plots san_led In each forest type and the blomass of

each seedling species _n the type, _cludtng types In
which the seedling species was not found.
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seedlings and shrubs that move into these
areas, such as sumac, snowberry, dogwood,
and hazel, and the edge effect they furnish
when adjacent to cultivated fields, provide
excellent habitat for game birds and other
wildlife. In some areas of the State, the
increased population of upland game birds,
especially pheasants, has fostered a "cottage
industry" where landowners lease land to
hunters or provide "hunting packages" that
include overnight bed and breakfast services.
Although much of the hunting is done on
private land, a total of 388,000 acres of public
land is available for hunting in the State. In
1991, more than 1.2 million pheasants were
taken in Iowa by hunters.

The availability of habitat and the abundance
of wildlife in the State increase recreational

opportunities for both consumptive and
nonconsumptive users of Iowa's forest.

WOOD-USING INDUSTRIES IMPORTANT TO
STATE'S ECONOMY

Although small in comparison to the contribu- i
tions of the agricultural sector to the State's i
economy, the contributions of the wood-using

Figure 24.--This meandering forest road sector are important. According to the U.S.
Department of Commerce (1990), there were i

through the Shimek State Forest in southeast 174 working establishments in Iowa in the
Iowa offers a relaxing vista to world-weary lumber and wood products 8 industry in 1987 i
visitors. (Standard Industrial Classification Code 24), i

which employed a total of 6,000 persons with
and browse is important food for deer. Much a yearly payroll of $125.7 million dollars.
of the acreage that converted from pasture to Many of these establishments were small mtimberland between inventories is classed as

140 of them had fewer than 20 employees. In
the maple-basswood type (table 1). Species in
that type such as sugar maple and basswood, 1977, there were also 174 such establish-' ments with a total work force of 5,200 persons
can reproduce through sprouting and root
suckering, and can produce large quantities of and a payroll of $57.8 million (U.S. Depart-ment of Commerce 1980).
browse for deer. In 1991, the year after the

Iowa inventory, 83,000 deer and 14,500 Value added by manufacture, by identifying
cottontail rabbits were taken by hunters, who
purchased 127,753 resident hunting licenses, the amount of money added to the economy
45,882 nonresident hunting licenses, and by the harvesting and processing of the raw

material, is another yardstick in evaluating
82,060 combination hunting and fishing the economic impact of an industry. The
licenses (these and other following recreation lumber and wood products industry generated
and wildlife statistics were provided by the $287.7 million of value added in 1987, com-

Iowa Department of Natural Resources). pared with $124.5 million in 1977.

The conversion of pasture to timberland, and
the increased interest in restoring marginal

farm land to permanent vegetative cover have 8 lumber and wood products industries include
also increased the amount of cover for upland sawmills, planing mills, millwork, and manufactur-

game birds, such as sharp-tailed grouse, ers of plywood, wood containers (includes pallets),
bobwhite quail, and pheasants. The tree wood butldlngs, and mobile homes.
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Capital expenditures on plant and equip- Assumptions common to both projections are:
mentman expression of industry's confidence (1) the total area of timberland will decline an
in the future--is another basis for comparl- average of 0.63 percent per year between 1990
son. In 1987 new capital expenditures in the and 2020, from 1,944 thousand acres to
lumber and wood products industry in Iowa 1,577 thousand. This also reverses the trend
amounted to $19.1 million, compared to $9.3 between 1974 and 1990 when timberland area
million in 1977. increased 33 percent, and is based on trends

established by Wall (1981). Most of that
TIMBER SUPPLY PROJECTED TO EXPAND increase resulted from the conversion of

improved pasture and wooded pasture to
To better understand the future timber re- timberland, and we assumed that land con-
source of Iowa and its role in providing for the version on this scale will not occur in the near
wood needs of the State and Nation, we made future. (2) The intensity of management will
two sets of 30-year projections of the State's increase slightly over time. (3) Average growth
growlng-stock timber situation. One proJec- rates will decline slightly, from 3.1 percent in
tion assumes that timber removals will in- 1989 to 2.8 percent in 2020, although the
crease modestly (the low removals option), volume of growth produced will continue to
even though 1988 removals were only half of increase for the low option and will remain
1973 removals. This reversal of the trend is virtually constant for the high option.
based on the assumption that the other
removals component, which accounted for 71 Low Removals Option Projection
percent of the 1973 removals and for 45
percent of the 1988 removals, will continue to In the low removals option projection for
decline further as land clearing slows. It is growing stock, timber removals rise continu-
further based on the increase in saw-log ously from 24.7 million cubic feet in 1988 to
production between inventories, and the 31.9 million cubic feet in 2020, a 29-percent
assumption that future demand will be high increase. Growth remains substantially
for mature, high quality hardwoods in Iowa. higher than removals throughout the period,
The other projection assumes a higher level of and the difference between growth and remov-
Umber removals (the high removals option) als widens slightly each year. The inventory of
and a somewhat more robust market for growing stock rises briskly during the entire
timber products. Softwoods and hardwoods 30-year period, but at a slightly lower rate
were projected together because softwoods each decade (fig. 25).
represent such a small part of the total re-
source.

............iiiiiiiiiiiiii............iiiiii......Z ..........o° Iiii ii Z,_nv'n_'_o;_iilto°
° [i............................-iii{,o............................................................................................iiiiiiiiiiiilZiiiiiiiiiiiiiiiiiiiiiiiiiiiiill

, i [iiii-iii/iiiiii-iiii;ii;i}-" "
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1990 2000 2010 2020 1990 2000 2010 2020

Year Year

Figure 25.--Net annual growth, annual timber removals, and inventory of growlng
stock on timberland in Iowa, 1990, and low removals option projections to 2020.
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Net annual growth of growing stock is pro- Growing-stock inventory is projected to in-
Jected to increase from 50.9 million cubic feet crease by only I0 percent, from 1.7 billion
in 1989 to 60.5 million in 2020, a 19-percent cubic feet in 1990 to 1.8 billion in 2020. The
gain. Net annual growth per acre is projected 6-percent rate of increase for the first decade
to rise during the period also. is projected to slow to 3 percent in the second

decade and to 1 percent in the final decade, as

The inventory of growing stock is projected to growth and removals approach one another.
expand from 1.7 billion cubic feet in 1990 to
2.1 billion in 2020, a 25-percent gain. The THE OUTLOOK
rate of increase slows from 9 percent in the
first decade to 8 percent in the second decade Our low and high removals option proJectlons
and 7 percent in the third decade of the will portray the future accurately only ff the
period, assumptions upon which they are based are

sound. The projections probably represent

High Removals Option Projection the high and low limits of the future forest
situation. Projections made for the first

Removals are projected to rise from 24.7 decade are more dependable than those for
million cubic feet in 1988 to 39.2 million in the last two decades because economic and

2020, a 59-percent gain. Growth remains market conditions can shift rapidly, eroding
greater than removals throughout the period, the reliability of long-range projections.
but levels out in the second decade and
declines during the third decade, shrinking Growing-stock inventory will likely continue to
the surplus of growth over removals. The build until 2020. This continuing expansion
inventory of growing stock increases, but at a will result as trees on existing timberland
decreasing rate, until by 2020 it is almost fiat grow to larger diameter classes, and as net
(fig. 26). growth accrues faster than timber removals.

Intensified forest management, ff applied over

Growth is projected to rise from 50.9 million broad areas, will yield higher inventory levels
cubic feet in 1989 to 52.8 million in 2000, and than those projected by harvesting trees
then fall off to 51.3 million in 2020, for a net before they die of natural causes and by

gain of 1 percent. At the beginning of the creating more favorable conditions for tree
period, growth is projected to exceed removals growth to accelerate.
by 26.2 million cubic feet; but by the end of
the period, this surplus is cut to 12.1 million
cubic feet.
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Figure 26.--Net annual growth, annual timber removals, and inventory of growlng stock on
timberland in Iowa, 1990, and h@h removals option projections to 2020.
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The inventory of growing stock can be ex- Campbell, Robert ,_ 1964o Forest Service log
tended further if more nongrowh_-stock grades for sour.hera pine, l_s. Pap. SE- I I.
material can be used, t_ some of the Asheville, NC: U.S. Department of Agricul-
pressure off growing stock to provide timber ture, Forest Service, Southeastern Forest
removals. Reslducs, tree tops and limbs, and Experiment Station. 17 p.
short-log and rough and rotten trees are part
of the nongrowlng-stock inventory, for which Davldson, Robert I_ 1961. Oomph of the
greater use may be found. As mentioned Iowa for_t resource in 18_ and 1954.
earlier, the ratio of rough and short-log tree Iowa Journal of Science. 36(2): 133-136.
volume to growlng-stock volume in the State
is very high, and reduch_ this ratio will Fernald, M.L. 1987. Gray's manual of botany,
benefit growlng-stock inventory. Portland, OR: Dioscorldes Press. 1,632 p.

(1950 ed. reprinted.)
The inventory of oaks win continue to eclipse
that of other species, but inventories of hack- Hahn, Jerold T.; Hanson, Mark H. 1991. Cubic
berry, eastern redcedar, black cherry, black and board foot volume models for the
walnut, hickory, and basswood--although Central State_, Northern Journal of Applied
comparatively srn_ expanding rapidly. Forestry. 8(2): 47-57.
Some of these species have been utilized little
in the past, and ways to use them in the Hanks, Leland F. 1976. Hardwood tree grades
future will need to be explored, for factory l_mb_, Res. Pap. NE-333.

Broomall, PA: U.S. Department of Agricul-
Demand for large diameter, high-quallty oak ture, Forest Service, Northeastern Forest
saw logs from both domestic and international Experiment Station. 81 p.
markets will _rein_ain high, espec!a_lly for red
oak. Care will need to be t_a_en to ensure that Little, Elbert L. 1979. Ch_klist of native and
the quality and productivity of the oak re- naturalized trees of the United States.
source remain high, despite this strong de- Agric. Handb. 541. Washington, DC: U.S.
mand. Department of Agriculture, Forest Service.

375 p.
The public's awareness of environmental
problems and its perception of solutions to Loeb, F.; Hailer, K.E. 1964. Forest inven-
them will help sculpt Iowa's future forests, tory, VOIULme1, Statistics Of for_t Invert-
Forest management strategies that are ecosys- tory and _ormaticm from aerial photo-
tern-sensitive and that enhance the noncom- graphs, Vienna: BLV Verlagsgesellsehaft
modlty products of the forest, such as recre- Munch Basle. 436 p.
atlon, clean water, and wildlife, will become
more operational as timber industry interests MacLean, C.D. 1981. Walk-_ inven-
seek to find common ground with environ- tory: a ah_cut s__te far _measur-
mental interests. Ing alow-growlz_ inventory plots. Gen.

Tech. Rep. WO-28. Washington, DC: U.S.
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PjrPENDIX

ACCURACY OF THE SURVEY the sampling error listed in the previous
tabulation. The multiplier increases rapidly

The Forest Inventory and Analysis sampling for smaller fractions, however, estimates that
procedure ks des_ned to provide reliable are only one-tenth of the State total have
statistics at the State and Survey Unit levels, sampling errors more than three times the
Because the inventory is a sample of Iowa's statewide sampling error. To estimate sam-
forests, the reported figures are estimates, piing error for data smaller than State totals,
Sampling errors reflect the reliability of these use the formula below:
esUmates. From sampling errors we can

compute, for a spech_ied probability, the range /_ = _ (S_ (S_ total =tea or volume)
of values likely from a 100-percent inventory, _e or----_--m_-_-t_S_ toni)
provided the same methods were used in that
inventory. Sampling errors for the Forest w_,_:
Survey Unit and county totals of volume,
average net annual growth, average annual _.= =unp_ngerrori, p=cent
removals, and area of Umber]and for the 1990 SE = State total error forareaor volume

Iowa inventory are shown in table 30.
4

For example, the estimated growing-stock

volume in Iowa tn 1990--1,663 _lllon cubic
feetmhas a sampling error of + 3.24 percent o'- 3.
(¢ 53.9 million cubic feet). The growing-stock

volume from a 100-percent inventory would be K

expected to fall between 1,609 and 1,717 _ 2'million cubic feet (1,663 + 53.9), there being a
one in three chance that this is not so.

The following tabulation shows the sampling _-_ 1
errors for the 1990 Iowa inventory:

item State totals Sampling °1.0 -_ 0:8 " 0_6 0_4 0.2 0.0
error

Fraction of State total

Growingstock (Millioncubicfeet) (Percent) Figure 27.--Relatton between sampling error
Volume (1990) 1,663.0 3.24 and estimates smaller than State totals.
Average annual

growth(1974-1989) 44.0 5.02 For example, to compute the error on the area
Average annual of timberland in the elm-ash-soft maple type

removals(1974-1989) 24.1 9.11 in the State, proceed as follows:
Sawtimber (Millionboardfeet)
Volume (1990) 5,768.2 3.90 The total area of elm-ash-soft maple type
Average annual in the State from table 5 = 472,900 acres.

growth (1974-1989) 196.9 5.61
Average annual The total area of timberland in the State

removals (1974-1989) 90.4 9.67 from table 5 = 1,943,500 acres.
Timberland (Thousand acres)
Area (1990) 1,943.5 1.92 The State total error for timberland area

from the above tabulation = 1.92 percent.

Breaking survey data down into sections
smaller than State totals increases the sam- Using the above formula:

pling error (fig. 27). When the estimated area,
volume, or growth is half the State total, the Error= 0.92) _/1,943,5_ '

_/472,900
sampling error ks about 1.4 times as large as

= + 3.89 percent

24



SIIRVE_ PROCEDURES plots, they measure trees that have grown
onto the plot since the last inventory. New

The 1990 Iowa survey used a growth model- plots were added to the sample to replace
enhanced, two-phase remeasurement sample plots that had been measured in 1974 but
design. This sampling scheme and associated could not be relocated. New photo plots were
estimators are similar to the design used at also added to sample reserved forest lands.
the Pacific Northwest Forest and Range Ex-
periment Station in the inventory of eastern The Iowa design differs from the eastern
Washington and Oregon (MacLean 1981). Washington and Oregon design because it
With this design, field crews revisit every plot uses a growth model to improve regression
measured in the previous inventory. On some estimates made on status-check plots. Figure
plots (remeasurement plots), they take all 28 presents a graphical overview of the Iowa
measurements. On other plots (status-check sample design. The growth model used in the
plots), field crews only record tree status (llve, Iowa survey design was the Central States
cut, or dead) and merchantability (growing Stand and Tree Evaluation and Modeling
stock, rough, or rotten). For both types of System (STEMS) (Shirley 1987).

New inventoryplots Remeasured plots
(selectedfrom new photogrid (abouthalf of old plots)
to samplereserveforest =="-" remeasureplot andupdatewithSTEMS
lands notinventoriedin 1974) (comparisonof predictionwithremeasurement

producesregressionestimatorto update
diametersof status-checkedplots)

Integrated STEMS Statuscheck
record statusand merchantability of trees and

status-check - --" measurenew trees (updatediametersof trees
inventory design from the old inventorythat are stillalivewith

the regressionestimatorderivedfrom
remeasuredplots)

Old inventory plots --,
-=='-(transferredfrom old photo

grid)

New inventoryplots
•"-- (replacement plots for old plots that could not be

relocated or remeasured for some other reason)

Figure 28.--Overv/ew of the lowa sample design.
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These were the major steps in the 1990 Iowa
survey design:

1. Aerial photography (Phase I)

In this phase, ground plot locations from the
1974 inventory were relocated on new photo-
graphs, The USDA Agricultural Stabflization
and Conservation Service provided 1:40,000
scale black and white prints. Photographs
were taken in the following years:

Un_ Year Unit Year Unlt Year
& County & County & County

NortheasternUnit
Aliamakee 1979 Hamilton 1980 CerroGordo 1980
Benton 1978 Hardin 1980 Cherokee 1977
Black Hawk 1979 Henry 1978 Clay 1978
Bremer 1979 Iowa 1979 Crawford 1977
Buchanan 1979 Jasper 1982 Dickinson 1978
Butler 1980 Jefferson 1978 Emmet 1981
Cedar 1979 Keokuk 1978 Franklin 1978
Chickasaw 1979 Lee 1978 Fremont 1981
Clayton 1979 Louisa 1978 Greene 1981
Clinton 1979 Lucas 1977 Hancock 1980
Delaware 1979 Madison 1982 Harrison 1981
Dubuque 1979 Mahaska 1978 Humboldt 1980
Fayette 1979 Marion 1982 Ida 1977
Floyd 1979 Marshall 1980 Kossuth 1980
Grundy 1980 Monroe 1977 Lyon 1978
Howard 1979 Muscatine 1978 Mills 1978
Jackson 1979 Polk 1982 Monona 1981
Johnson 1979 Poweshiek 1979 Montgomery 1979
Jones 1979 Story 1980 O'Brien 1978
Linn 1979 Van Buren 1978 Osceola 1978
Mitchell 1980 Wapello 1978 Page 1981
Scott 1978 Warren 1982 PaloAlto 1981
Tama 1980 Washington 1978 Plymouth 1978
Winneshiek 1979 Wayne 1977 Pocahontas 1981

SoutheasternUnit Webster 1981 Pottawattamie 1981
Appanoose 1977 Western Unit Ringgoid 1981
Boone 1980 Adair 1982 Sac 1977
Clarke 1982 Adams 1974 Shelby 1977
Dallas 1977 Audubon 1977 Sioux 1979
Davis 1978 BuenaVista 1978 Taylor 1980
Decatur 1977 Calhoun 1981 Union 1982
Des Moines 1978 Carroll 1978 Winnebago 1980
Guthde 1982 Cass 1982 Woodbury 1981

Worth 1980 Wright 1980
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Aerial photogrammetrists assembled the area factor (BAF) variable-radlus plot, and
photographs into township mosaics and trees less than 5 inches d.b.h, were sampled
overlaid a systemaUc grid of 121 1-acre photo on a 1/300-acre fixed-radius plot.
plots (each plot representing approximately
190.4 acres) on each township mosaic. They On approximately one-half the plots (the
then stereoscopically examined each photo status-check plots), a partial set of Items--tree
plot and classified it based on land use. If history (status and merchantability) and
trees were present, forest type and stand-size cause of death (if the tree had died)--was
density class were recorded. All of the 1974 tallied on trees measured at the 1974 tnven-
ground plot locations were sent to the field for tory. New trees on the status-check plots and
verification of the photo classification and for all trees on the remaining plots had the
further measurements. In addition, one-fifth complete set of items tallied. Some plots
of the new photo plots on reserved forest lands originally selected as status-check plots
were selected as ground plots because these became full measurement plots to ensure that
areas had been excluded from the 1974 sufficient plots containing high-valued minor
inventory. The 201,969 photo plots were species such as black walnut and butternut
classified in the following way: were remeasured.

Photo land class Photo plots Plots with the complete set of items tallied
Timberland 11,529 were projected from the 1974 inventory to the
Reservedforestland 373 current time using STEMS. The procedure
Unproductiveforest land 1 provides a comparison between measured and
Other forest land 8 projected tree diameters for about half the
Questionable 195 trees. Adjustment factors (a modification of
Nonforestwithtrees 3,059 the method described by Smith 1983), com-
Nonforestwithouttrees 185,020 puted from the comparison of the observed
Water 1,784 and projected diameters, provide a local

Allclasses 201,969 calibration of the STEMS model to conditions
existing from 1974 to 1990. The adjusted

2. Plot measurements (Phase 2) model was used to project the 1974 diameters
of trees on the status-check plots. Projected

Field crews revisited all old ground plots, diameters of trees on the status-check plots
Each old ground plot that could not be re]o- were summarized as if they had been mea-
cated was replaced with a new plot at the sured in the field. Because all trees that had
approximate location of the old one. Each plot died or had been cut since 1974 were re-
is a cluster of 10 points covering approxi- corded, mortality and removals did not need
mately 1 acre. At each point, trees 5 inches or to be projected for any plots. Ground plots
more in d.b.h, were sampled on a 37.5 basal were distributed as follows:

Ground land Old plots Old plots New Total
use class remeasured with status plots plots

check

Timberland 397 222 7 626
Reservedforestland 3 4 74 81
Other forest land 4 2 0 6
Nonforestwithtrees 153 11 1 165
Nonforestwithouttrees 11,705 17 65 11,787
Water 86 1 17 104

Total 12,348 257 164 12,769
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3. Area estimates Wlant and Castenaeda (1974) to produce the
factors (multipliers) listed below that were

Area estimates were made using two-phase used to convert board foot International
estimation methods. With this method, a volumes to the Doyle or Scribner rule.
preliminary estimate of area by land use is
made from the aerial photographs (Phase I) 5. Growth and mortality estimates
and corrected by the plot measurements
(Phase 2). Loetsch and Hailer (1964) present a Estimates of growth and mortality per acre
complete description of the method, come from the remeasured and projected

diameters of trees and from observation of
4. Volume esttnmtes trees that died between inventories. Growth is

reported as the average net annual growth
Hahn and Hansen (1991) developed the net between the two inventories (1974 and 1990)
cubic foot volume equations used to compute and computed from data on remeasurement
the volume of trees measured or modeled on plots and modeled plots using methods pre-
the 10-point plots. The summed tree volumes sented by VanDeusen et al. (1986). Mortality
provide estimates of volume per acre for each is also average net annual for the remeasure-
ground plot. Estimates of volume per acre merit period. On new plots, where trees were
were multiplied by the area estimates to obtain not remeasured, estimates of growth and
estimates of total volume, mortality were obtained by using STEMS to

project the growth and mortality of trees for 1
The FOrest Service reports all board foot vol- year. Growth on status check plots was
ume in International 1/4-inch rule. In Iowa, estimated using the projected tree diameters
both the Doyle and Scribner log rules are obtained from the STEMS growth model. The
commonly used. Doyle log rule conversion STEMS growth model was adjusted to Iowa
factors were derived from full tree measure- conditions using data from the remeasure-
ments taken throughout the Central States ment plots. As with volume, total growth and
(Illinois, Indiana, Iowa, and Missouri), and mortality estimates were obtained by multiply-
Scribner log rule conversion factors were ing the per acre estimates by area estimates.
derived from full tree measurements taken Current annual growth for 1990 was corn-
throughout the Lake States (Michigan, Wiscon- puted by using the adjusted STEMS model to
sin, and Minnesota). The full tree measure- grow all current inventory plots for I year.
ments were used in an equation developed by

D.B.H. Doyle rule conversion factor Scribner rule conversion factor
(inches) Softwoods Hardwoods Softwoods Hardwoods

9.0-10.9 0.3455 -- 0.7830 --
11.0-12.9 .4780 0.4172 .8287 0.8317
13.0-14.9 .5992 .5118 .8577 .8611
15.0-16.9 .6908 .5882 .8784 .8827
17.0-18.9 .7685 .6569 .8945 .8999
19.0-20.9 .8573 .7180 .9079 .9132
21.0-22.9 .8645 .7829 .9168 .9239
23.0-24.9 .9276 .8324 .9240 .9325
25.0-26.9 .9493 .8736 .9299 .9396
27.0-28.9 .9710 .9473 .9321 .9454

29.0+ 1.1065 1.1349 .9357 .9544
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6. Average annual removals estimates COMPARING IOWA'S THIRD _IW_)RY
WITH THE SECOND _I_[X)RY

Average annual growlng-stock and sawtimber
removals (1974 to 1990) were estimated from The following paragraphs highlight some
the remeasured and status-check plots, procedural changes since the last inventory to
These estimates are obtained from trees help readers analyze data from this report:
measured in the last survey and cut or other-
wise removed from the timberland base. New volume equations developed for the

Central States (see Survey Procedures section)
7. Timber removals, utfllzation, and timber were used to compute the 1990 volumes and

product output estimates to recompute the 1974 volume. Although the
adjustment will differ by Survey Unit and

Statistics on timber product output during species, the recomputed 1974 growing-stock
1988 came from a canvass of known primary and board foot volumes are generally greater
wood-using mills that consume Iowa bolts and than those shown in the 1974 report.
logs. Iowa Department of Natural Resources

(DNR) foresters canvassed the mills in Iowa. Mortality figures published in the 1974 inven-
The North Central Forest Experiment Station tory report were based on field estimates of
(NCFES) marled a similar questionnaire to all the number of trees that died in the 3 years
out-of-State mills that use Iowa roundwood, before the inventory. Information gathered on

remeasurement plots during the current
Logging utilization factors were used to esti- inventory was used to adjust the 1974 mortal-
mate the logging residue. These factors were ity figures. This adjustment also will affect
determined from logging utfllzation studies the estimate of net growth for the 1974 inven-
conducted between 1984 and 1987 in the tory.
Central States by NCFES and deemed suitable
for estimating timber removals in Iowa. The previous survey used only growing-stock

trees to determine stand-size class. Current

Residential fuelwood and fence post statistics survey procedures require that stand-size
were developed for Iowa based on data from class be determined by all live trees. There-
the Bureau of Census 1980 population fig- fore, direct comparisons of current inventory
ures, preliminary species volume distribution data to the published 1974 data by stand-size
data from the 1990 Iowa survey, and harvest- class may be misleading.
ing patterns and species preference from
recent fuelwood studies in Illinois (1983) and Forest typing has changed since the 1974
Missouri (1987). Harvest patterns and indi- survey. Compared to those of 1974, current
vidual species preferences for areas of similar methods require that stands contain a larger
population density were mapped onto current proportion of bur oak, the white oaks, or
inventory data to develop fuelwood harvest cottonwood to be classed as bur oak, white
distributions by species preferences. A similar oak, or cottonwood forest type, respectively.
process was used to estimate post production. Therefore, 1974 forest types have been reclas-
Detailed information about removals, utillza- sifted using the 1990 methods.
tion, and outputs can be found in Smith and
T1bben (1990). Potential productivity is generally greater

when current methods are applied to the
Because all primary wood-using mills were previous inventory than the methods used to
canvassed, there is no sampling error associ- compile the 1974 report. Therefore, compari-
ated with roundwood products or the wood sons of the potential productivity in 1974 and
and bark residue generated from these prod- 1990 may be misleading.
ucts. Fuelwood and post data are estimated
to have an error of about + 15 percent at the
State level.
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TREE/LOG GRAD]_

In Iowa the butt section of every sawtimber
sample tree was graded for quality on approxi-
mately one-half of the sample plots (remea-
sured and new plots). The volume yield by
tree/log grade for species in this sample was
Used to distribute the volume of trees in the

ungraded sample into tree/log-grade classes
by species group.

Grading specifications used by the field crews
are presented in the following tables. Hard-
wood sawtimber trees were graded according
to *Hardwood tree grades for factory lumber _
(Hanks 1976) unless minimum specifications
for grade 3 were not met. In those cases, a
grade 4 was asstgned according to "Forest
Service standard specifications for hardwood
construction logs" (Rast et a/. 1973). White
pine sawtimber trees were graded according to
the table *Log grades for eastern white pine"
(Campbell 1964). The table *Log grades for all
other softwoods" (Peterson 1965) provides
grading criteria for other softwood sawtlmber
trees. For all softwoods, the first 16-foot log,
or shorter lengths down to 12 feet, were used
forgrading.
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HARDWOOD TREE GRADES FOR FACTORY L_ER

Tree grade Tree grade Tree grade

Grade factor 1 2 3
, ,

Length of grading zone (feet) ..... Butt 16 Butt 16 BUtt 16 L

Length of grading, sectio n a (feet) Best 12 Best 12 Best 12

DBH, minimum (inches) 16b 13 11
, ,,

Diameter, minimum inside bark at top of
grading section (inches) 13b 16 20 11c 8

12
,, j, , ,,, , , ,,

Clear cuttings (on the 3 best faces) d
Length,minimum(feet) 7 5 3 3 3 2

Numberonface(maximum) 2 2 3 e

Yield in face length (minimum) 5/6 4/6 3/6
Cull deduction (inciuding crook and T

sweep, but excluding shake)
maximum within grading section 9 9f 50
(percent)

a Whenever a 14- or 16-foot section of the butt 16-foot log is better than the best 12-foot
section, the grade of the longer section will become the grade of the tree. This longer
section, when used, is the basis for determining the grading factors such as diameter
and cull deduction.

b In basswood and ash, DIB at top of grading section must be 12 inches and DBH must
be 15 inches.

c Grade 2 trees can be 10 inches DIB at top of grading section if otherwise meeting
surface requirements for small grade l's.

d A clear cutting is a portion of a face free of defects, extending the width of the face. A
face is one-fourth of the surface of the grading section as divided lengthwise.

e Unlimited.

f Fifteen percent crook and sweep or 40 percent total cull deduction are permitted in
grade 2, if size and surface of grading section qualify as grade 1. If rot shortens the
required clear cuttings to the extent of dropping the butt log to grade 2, do not drop the
tree's grade to 3 unless the cull deduction for rot is greater than 40 percent.
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Forest Service standard specifications for hardwood

construction logs (tie and timber logs) 1

lntm_ , Buttsandup!x_s
M_,_. sa_ end 8_hCS+
M_ _gthw_t tmn 8fea ......
.Cle_rcuttir__ No r_xtutmmgnt_
Sweep allowance One-fourth of the diameter at the small end

for each 8 feet of length.

,J', Sound surface defects:

i Single knots Anynumber, ffno one knot has an average
diameter above the callus in excess of one-
third of the log diameter at point of
occurrence.

Whorled knots Any number, if the sum of knot diameters
above the callus does not exceed one-third
of the log diameter at point of occurrence.

Holes Any number, provided none has a diameter
over one-third of the log diameter at point
of occurrence and none extends more than 3
inches into included timber 2.

Unsound surface defects • Same requirements as for sound defects ff
they extend into included timber. No limit
if they do not.

1These specifications are minimum for the class. If, from a group of logs, factory logs
are selected first, thus leaving only nonfactory logs from which to select construction
logs, then the quality range of the construction logs so selected is limited, and the class
may be considered a grade. If selection for construction logs is given first priority, it
may be necessary to subdivide the class into grades.
2 Included timber is always square, and dimension is judged from small end.
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LOG GRADES FOR EASTERN WHITE PINE

Total cull Allowable knot size(inches)2
Sweep allowance Maximum on three best faces or

Log Minimum size 1 or crook including weevil minimum clearness on
arade Diameter Lenath allowance sweep injury fourfaces _
- (Inches) (Fee-t) (Percent) (Percent) (IVur{Iber) (Inches)

I 12 & 13 8-16 20 50 0 Four faces clear full length

14+ 10-16 20 50 0 Two faces clear full length,
or four faces clear 50 percent

length f6 feet min, len_hl 3
2 6+ 8-16 30 50 0 Sound knots <4 D/6 and less

than 3 inches 5

Unsound knots: <1- i/2
inches and
for: butt, logs < D/12 upper
logs < D/10, or four faces
clear 50 oercent of lerm_

3 6+ 8-16 40 50 8-foot logs: Sound knots < D/3 and
1 weevil less than 5 inches

10-foot+ logs: Unsound knots < D/6 and
2 weevils le_s than 2- I [2 inc4heS

4 c_ _rl_ _O _D NOlimit N0

i Plus trim.

2 Disregard all knots less than 1/2-1nch diameter in all grades.
3 The sum of the diameter of sound knots plus twice the sum of the diameter of

unsound knots (in inches) is less than or equal to half of the diameter of the log
(inches).

4 <_means less than or equal to.
5 D means d.Lb. of log at location of knot.

33



LOG GRADF FOR ALL OTHER SOFTWOOD LOGS

Grade I

I. Logs must be 16 inches indiameter or larger, 10 feet in length or longer, andwith
deduction for defect not over 30 percent of gross scale.

2. Logs must be at least 75 percent clear on each of three faces.

3. All knots outside clear cutting must be sound and not more than 2-1/2 inches in size.

Grade 2

1. Logs must be 12 inches in diameter or larger, 10 feet in length or longer, and with a net
scale after deduction for defect of at least 50 percent of the gross scale deducted for
defect.

2. Logs must be at least 50 percent clear on each of three faces or 75 percent clear on two
faces.

Grade 3

1. Logs must be 6 inches in diameter or larger, 8 feet in length or longer, andwith a net scale
after deduction for defect of at least 50 percent of the gross contents of the log.

Note: A) Diameters are diameter inside bark (d.i.b.) at small end of log.
B) Percent clear refers to percent clear in one continuous sectioru
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METRIC EQUIVALENTS OF UNITS USED Other hickoly HH
IN THIS REPORT Bitternut hickory ............. Carya cordlform_ c

1 acre = 4,046.86 square meters or 0.405 Basswood sH........................... T///a amer/cana vc
hectare Hard mapleHH

1,000 acres = 405 hectares Black maple ............................. Acer nigrum c
1 cubic foot = 0.0283 cubic meter Sugar maple ...................... Acer sacchanv_ c
1 foot = 30.48 centimeters or 0.3048 meter Soft maple sH
I inch = 25.4 millimeters, 2.54 centimeters, or Red maple ............................... Acer rubnun vr

0.0254 meter Silver maple .................... Acer saccharlnum vc

I pound = 0.454 kilograms ElmsH
1 ton = 0.907 metric tons American elm ................... Ulmus amer/cana vc

Siberian elm .......................... U/mus pumaa r
TREE SPECIES GROUPS IN IOWA 9 Slippery elm ............................. U/mus rubra c

Ash

SOFTWOODS Abundance TM White ash HH.................. Frax/nus amer/cana c

Eastern redcedar ........... Juniperus vlrginiana c Black ash sH .......................... Fraxlnus nlgra r
Other softwoods Green ash HH........... Fraxlnus pennsy_ica c

Red pine .............................. Pinus resinosa vr Cottonwood sH..................... Populus deltoldes c
Eastern white pine ................. Pinus strobus vr Willow sH ....................................... Sallx nigra c
White spruce ........................... Picea glauca vr Hackberry sH ...................... Ce/t/s occ/denta//s c
Balsam fir .......................... Abies balsamea vr Aspen sH

HARDWOODS Balsam poplar ............. Populus balsamifera vr
Select white oak HH Bigtooth aspen ......... Populus grandldentata r

White oak .............................. Quercus alba vc Quaking aspen ............ Populus tremuloldes r
Swamp white oak ................ Quercus bicolor r Birch sH
Bur oak ...................... Quercus macrocarpa vc Paper birch ...................... Betula papyrifera r
Chirdcapin oak ......... Quercus muehlenbergii r River birch ............................... Betu/a n/gra c

Other white oak HH Black cherry s_ ...................... Prunus serotina c
Overcup oak ........................ Quercus lyrata vr Black walnut Hx ........................ Juglans nlgra c
Post oak ............................ Quercus steUata r Other hardwoods

Select red oak HH Boxelder sH ............................. Acer negundo c

Northern red oak .................. Quercus rubra vc Ohio buckeye sa .................. Aesculus glabra r
Other red oak HH Northern catalpa sH............ Cata/pa spec/osa vr

Northern pin oak ........ Quercus ellipsoi_dalls r Kentucky coffeetree HH. Gymnoc!adus di_oicus r
Shingle oak ................... Quercus/mbr/car/a c Flowering dogwood HH............ Comus J/or/da vr
Pin oak ............................ Quercus pa/ustrts r Honeylocust H" ............. G/ed/tsfa tr/acanthos c
Black oak ......................... Quercus velutina c Butternut sa ........................ Juglans cinerea r

Select hickory HH Red mulberry sH ........................ Morus rubra c
Shellbark hickory ............... Canja/ac/n/osa vr Sycamore sH ................. Platanus occldentalls vr
Shagbark hickory .................... Carya ovata vc Black locust HH........... Robinla pseudoacacla r
Mockernut hickory ........... Carya tomentosa r Sassafras sH .................... Sassafras albidum vr

Noncommercial species
American hornbeam ... Carp/nus carolinlana r
Eastern redbud ............... Cerc/s canadens/s vr

9 The common and scient/f/c names are based on Hawthorn ............................ Crataegus spp. c

Little (I979). Osage orange ................... Maclura pomifera c
mAbundance is based on the number of trees > I

/nch d.b.h, that _ encountered onfW/d p/ots Apple ......................................... Ma/us spp. r
(expressed as a proportion of the total number of Eastern hophombeam ..... Ostnja virglniana vc
trees); vr = very rare (<0.00051, r = rare (0.0005 to Wild plum ................................ Prunus spp. r
<0.0051, c = ¢x_m_ (0.005 to <0.051, and vc =
common _ 0.051.

This species or species group is considered a sx This specks or species group is conskiered a
hard hard_ with an aLwrage specific gravity soft hardwo¢:_ with an average specific gravity of
greater than or equal to 0.50. less than 0.50.
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Pin cherry .................. Prunus pennsylvanicavr Basalt area,--The area in square feet of the
Chokecherry ..................... Prunus vlrginlana r cross section at breast height of a single

tree. When the basal area of all trees in a

SHRUB SPECIES II_ IOWA stand is summed, the result is usually
expressed as square feet of basal area per

TALL SHRUBS acre.
Juneberry ........................... Amelanchier spp.
Dogwood ..................................... Comus spp. Biomass,--The aboveground volume of all live
Hazel ........................................... Corylus spp. trees (includes bark and excludes foliage)
Alder buckthorn ...................... Rhamnus spp. reported in green tons. Biomass is made up
Sumac ........................................... Rhus spp. of four components:
Elder ...................................... Sambucus spp. Bo/e.wBiomass of a tree from 1 foot above
Viburnum ............................... Viburnum spp. the ground to a 4-inch top outside bark.
Prickly ash ............. Zanthoxylum americanum Tops and l/mbs.--Total biomass of a tree
LOW SHRUBS Ix from a 1-foot stump minus the bole.

Honeysuckle ............................ Lonicera spp. 1- to 5-inch trees.--Total aboveground
Virginia creeper ............. Parthenoclssus spp. biomass of a tree from 1 to 5 inches in
Poison Ivy ............................... Rhus radicans diameter at breast height.
Gooseberry-current ...................... Ribes spp. Stump.--Biomass of a tree 5 inches d.b.h.
Rose .............................................. Rosa spp. and larger from the ground to a height of 1
Raspberry-blackberry .................. Rubus spp. foot.
Greenbrier .................................. Smilax spp.
Snowberry .................... Symphoricarpos spp. Commercial species.--Tree species presently
Yew .................................. Taxus canadensis or prospectively suitable for industrial wood
Grape ............................................ Vitis spp. products. (Note: Excludes species of typi-

cally small size, poor form, or inferior quality
DEFINITION OF TERMS such as hophornbeam and hawthom.)

Average annual removals from growing Commercial forest land.--(See Timberland).
stock.aThe average net growing-stock vol-
ume in growing-stock trees removed annually County and municipal land.wLand owned
for forest products (including roundwood by counties and local public agencies or
products and logging residues) and for other municipalities, or land leased to these
uses (see Other removals). Average annual governmental units for 50 years or more.
removals of growing stock are reported for a
period of several years (1974 to 1989 in this Cropland,--Land under cultivation within the
report) and are based on information obtained past 24 months; including cropland har-
from remeasurement plots (see Survey Proce- vested, crop failures, cultivated summer
dures in Appendix). fallow, idle cropland used only for pasture,

orchards, and land in soil improvement
Average annual removals from sawtimber.m crops, but excluding land cultivated in

The average net board foot sawtimber volume developing improved pasture.
of live sawtimber trees removed annually for
forest products (including roundwood prod- Cull,--Portions of a tree that are unusable for
ucts and other uses [see Other removals]), industrial wood products because of rot,
Average annual removals of sawtimber are form, or other defect.
reported for a period of several years (1974 to
1989 in this report) and are based on informa- Current annual removals from growing
tion obtained from remeasurement plots (see stock,raThe current net growing-stock
Survey Procedures in Appendix). volume in growing-stock trees removed

annually for forest products (including
roundwood products and logging residues)

n The common and scientific names are based on and for other uses (see Other removals).
Femald (1987).
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Current annual removals of growing stock Forest land,wLand at least 16.7 percent
are reported for a single year (1988 in this stocked by forest trees of any stze_ or for-
report) and are based on a survey of primary merly having had such tree cover, and not
wood processing mills to determine removals currently developed for nonforest use.
for products and on information from (Note: Stocking is measured by comparing
remeasurement plots (see Survey Proce- specified standards with basal area and/or
dures in Appendix) to determine removals number of trees, age or size, and spacing.)
due to land use change. The minimum area for classification of forest

land is 1 acre. Roadside, streamslde, and

Current annual removals from sawtlmber,-- shelterbelt strips of timber must have a
The current net board foot sawtimber vol- crown width of at least 120 feet to qualify as
ume of llve sawtlrnber trees removed annu- forest land. Unimproved roads and trails,

ally for forest products (including round- streams, or other bodies of water or clear-
wood products and other uses [see Other ings in forest areas shall be classed as forest
removals]). Current annual removals of ff less than 120 feet wide. Also see deflnl-
sawtirnber are reported for a single year tions for Tree, Land, Timberland, Reserved
(1988 in this report) and are based on a forest land, Stocking, and Water.
survey of primary wood processing mills to
determine removals for products and on Forest type,--A classification of forest land
information from remeasurement plots (see based on the species forming a plurality of
Survey Procedures in Appendix) to deter- live tree stocking. Major forest types in the
mine removals due to land use change. State are:

Diameter classes,mA classification of trees Other softwoods.uForests in which species
based on diameter outside bark, measured in the other softwoods group, singly or in

at breast height (4.5 feet above the ground), combination, comprise a plurality of the
(Note: D.b.h. is the common abbreviation stocking.
for diameter at breast height. 2Xvo-inch Eastern reclcedar.--Forests in which
diameter classes are commonly used in eastern redcedar comprises at least 50
Forest Inventory and Analysis, with the even percent of the stocking. (Common associ-
inch the approximate midpoint for a class, ates include the oaks and hickories.)
For example, the 6-inch class includes trees Eastern redcedar-hardwood.--Forests In
5.0 through 6.9 inches d.b.h.), which eastern redcedar comprises 25 to 50

percent of the stocking and eastern
Diameter at breast height (d.b.h,),--The redcedar, oaks, and hickories in combina-

outside bark diameter at 4.5 feet ( 1.37 m) tion comprise a plurality of the stocking.
above the forest floor on the uphill side of White oak-red oak-hickory.--Forests in
the tree. For the purpose of determining which northern red oak, northern pin oak,
breast height, the forest floor includes the black oak, white oak, bur oak, or hickories,
duff layer that may be present, but does not singly or in combination, comprise a plural-
include unincorporated woody debris that ity of the stocking. (Common associates
may rise above the ground llne. include American and slippery elm,

hophornbeam, basswood, hackberry, and
Farm,--A_ny place from which $1,000 or more occasionally black cherry, white ash, and

of agricultural products were produced and black walnut.)
sold during the year. White oak.--Forests in which the white

oaks comprise at least 50 percent of the
Farmer-owned land,roLand owned by farm stocking. (Common associates include

operators whether part of the farmstead or shagbark hickory, American elm,
not. (Note: Excludes land leased by farm hophornbeam, northern red oak, slippery
operators from nom_arm owners, such as elm, and black oak.)
railroad companies, States, corporations, or Bur oak,--Forests in which bur oak corn-
other individuals.) prises at least 50 percent of the stocking.
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(Common associates include American elm, Indian land.mAil lands held In trust by the
slippery elm, and shagbark hickory.) United States for individual Indians or

Elm-ash-soft maple.reForests in which low- tribes, or all lands, titles to which are held
land elm, ash, and red maple, silver maple, by individual Indians or tribes, subject to
and cottonwood, singly or in combination, Federal restrictions against alienation.
comprise a plurality of the stocking. (Com-
mon associates include boxelder, hackberry, Industrial wood.mAll roundwood products,
black willow, and occasionally honey locust, except fuelwood.
black walnut, and hawthorn.)

Cottonwood-aspen.--Forests in which Lanfl.--A. Bureau of the Census. Dry land
cottonwood or aspen comprises at least 50 and land temporarily or partly covered by
percent of the stocking or in which quaking water such as marshes, swamps, and river
aspen, blgtooth aspen, or paper birch, singly flood plains (omitting tidal fiats below mean
or in combination, comprise a plurality of high tide); streams, sloughs, estuaries, and
the stocking. (Common associates include canals less than one-eighth of a statute mile
silver maple and black willow), wide; and lakes, reservoirs, and ponds less

Maple-basswcxxi.mForests in which sugar than 40 acres in area.
maple, black maple, basswood, and upland B. Forest Inventory and Analysts. The
elm, ash, and red maple, singly or in combi- same as the Bureau of the Census, except
nation, comprise a plurality of the stocking, minimum width of streams, etc., is 120 feet
(Common associates include hophombeam, and minimum size of lakes, etc., is I acre.
black walnut, northern red oak, hackberry,
and occasionally bur oak, black cherry, and Live trees.--Growing-stock, rough, and rotten
bittemut hickory.) trees 1.0 inch d.b.h, and larger.

Growing-stock trees.--Live trees of commer- Log grades.mA classification of logs based on
cial species that meet specified standards of external characteristics as indicators of
size, quality, and merchantability. (Note: quality or value. (See Appendix for specific
Excludes rough, rotten, and dead trees.) grading factors used.)

Growing-stock volume.--Net volume in cubic Logging residues.--The unused growing-
feet of growing-stock trees 5.0 inches d.b.h, stock portions of trees cut or killed by
and over, from 1 foot above the ground to a logging.
minimum 4.0-inch top diameter outside
bark of the central stem or to the point Maintained road.mAny road, hard-topped or
where the central stem breaks into limbs, other surface, that is plowed or graded at
Cubic feet can be converted to standard least once a year. Includes rights-of-way
cords by dividing by 79. One standard cord that are cut or treated to limit herbaceous
is 128 cubic feet of stacked wood, including growth.
bark and air.

Marsh.--Nonforest land that characteristically
Hard hardwoods.mHardwood species with an supports low, generally herbaceous or

average specific gravity greater than 0.50 shrubby vegetation and that is intermit-
such as oaks, hard maple, and hickories, tently covered with water.

Hardwoods.--Dicotyledonous trees, usually Merchantable.mRefers to a pulpwood or saw-
broad-leaved and deciduous. (See Soft log section that meets pulpwood or saw-log
hardwoods and Hard hardwoods.) specifications, respectively.

Improved pasture._Land currently improved Miscellaneous Federal land._Federal land
for grazing by cultivating, seeding, irrigating, other than national forest and land adminls-
or clearing of trees or brush and less than tered by the Bureau of Land Management.
16.7 percent stocked with live trees.
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Miscellaneous private land.--Privately Other forest land.--Forest land not capable
owned land other than forest-industry and of producing 20 cubic feet per acre per year
farmer-owned land. Also includes Indian of industrial wood crops under natural
land in the Iowa report, conditions and not associated with urban or

rural development. These sites often con-
Mortallty.--The volume of sound wood in tain tree species that are not currently

growlng-stock and sawtimber trees that die utilized for industrial wood production or
annually, trees of poor form, small size, or trfferior

quality that are unfit for industrial products.
Net annual growth of growing stock.--The Low productivity may be the result of ad-

annual change in volume of sound wood in verse site conditions such as sterile soft, dry
live sawtimber and poleUmber trees and the climate, poor drainage, high elevation, and
total volume of trees entering these classes rockiness. This land is not withdrawn from
through ingrowth, less volume losses result- timber utilization. Formerly called wood-
ing from natural causes, land.

Net annual growth of sawtimber.mThe Other removals.inGrowing-stock trees re-
annual change in the volume of live sawtim- moved but not utilized for products, or trees
ber trees and the total volume of trees left standing but "removed" from the timber-
reaching sawtimber size, less volume losses land classification by land use change.
resulting from natural causes. Examples are removals from cultural opera-

tions such as timber stand improvement
Net volume.mGross volume less deductions work, land clearing, and changes in land

for rot, sweep, or other defect affecting use use.
for timber products.

Ownership.--Property owned by one owner,
Noncommercial species.--Tree species of despite the number of parcels in a specified

typically small size, poor form, or inferior area.
quality that normally do not develop into
trees suitable for industrial wood products. Ownership size class.raThe amount of tim-

berland owned by one owner, despite the
Nonforest land.--Land that has never sup- number of parcels.

ported forests, and land formerly forested
where use for timber management is pre- Owner tenure.--The length of time a property
cluded by development for other uses. has been held by the owner.
(Note: Includes areas used for crops, im-
proved pasture, residential areas, city parks, Pasture.--Land presently used for grazing or
improved roads of any width and adjoining under cultivation to develop grazing.
clearings, powerline clearings of any width,
and 1- to 40-acre areas of water classified by Pastured timberland.mTimberland for which
the Bureau of the Census as land. If inter- the primary use is wood production, but
mingled in forest areas, unimproved roads presently used for grazing.
and nonforest strips must be more than 120
feet wide and more than 1 acre in area to Plant byproducts._Plant residues used for
qualify as nonforest land.) products such as mulch, pulp chips, and

a. Nonforest land without trees.-- fuelwood.
Nonforest land with no live trees present.

b. Nonforest land with trees.---Nonforest Plant residues.mWood and bark materials
land with one or more trees per acre at least generated at manufacturing plants during
5 inches d.b.h, production of other products.

Nonstocked land._Timberland less than Poletimber stand._(See Stand-size class.)
16.7 percent stocked with growing-stock
trees.
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Polet_a_ber t_ee,wA llve tree of commercial Saw log.--A log meeth_ mlnimum standards
species at least 5.0 inches d.b.h, but smaller of diameter, length, and defect, hncludlng
than sawttrnber size. logs at least 8 feet long, sound and straight,

with a minimum diameter outside bark

PotentJ_ prc_luctivity elass.--A classifica- (d.o.b.) for softwoods of 7 inches (9 inches
tJon of forest land in terms of inherent for hardwoods) or other combinations of size
capacity to grow crops of industrial wood and defect specified by regional standards.
based on fully stocked natural stands.

Saw-log porflon.--That part of the bole of
Public l_d,--A class of land that includes sawtlmber trees between the stump and the

county and municipal land, miscellaneous saw-log top.
Federal land, and State land.

Saw-log top,--The point on the bole of saw-
Reserved forest land,--Forest land with- timber trees above which a saw log cannot

drawn from timber utilization through be produced. The minimum saw log top is
statute, admi_strative regulation, designa- 7.0 inches d.o.b, for softwoods and 9.0
tlon, or exclusive use for Christmas tree inches d.o.b, for hardwoods.
production, as indicated by annual shear-
ing. Sawtimber stands,--(See Stand-size class.)

Rotten trees,--Ltve trees of commercial Sawtimber tree,--A llve tree of commercial

species that do not contain at least one 12- species containing at least a 12-foot saw log
foot saw log or two saw logs 8 feet or longer, or two noncontiguous saw logs 8 feet or
now or prospectively, and/or do not meet longer, and meeting regional specifications
regional specifications for freedom from for freedom from defect. Softwoods must be
defect primarily because of rot; that is, when at least 9.0 inches d.b.h. Hardwoods must
more than 50 percent of the cull volume in a be at least 11.0 inches d.b.h.
tree is rotten.

Sawtimber volume.--Net volume of the saw-

Rough trees,--(a) Live trees of commercial log portion of live sawtimber in board feet,
species that do not contain at least one International 1/4-inch rule (unless specified
merchantable 12-foot saw log or two saw otherwise), from stump to a minimum 7-
logs 8 feet or longer, now or prospectively, inch top diameter outside bark (d.o.b.) for
and/or do not meet regional specifications softwoods and a minimum 9-inc h top d.o.b.
for freedom from defect primarily because of for hardwoods.
roughness or poor form, and (b) all live trees
of noncommercial species. Seedlings.--Live trees less than 1.0 inch

d.b.h, that are expected to survive. Only
Roundwood products.--Logs, bolts, or other softwood seedlings more than 6 inches tall

round sections (including chips from round- and hardwood seedlings more than 1 foot
wood) cut from trees for industrial or con- tall are counted.
sumer uses. (Note: Includes saw logs,
veneer logs and bolts; cooperage logs and Short-log (rough tree).--Sawtimber-size trees
bolts; pulpwood; fuelwood; piling; poles; of commercial species that contain at least
posts; hewn ties; mine timbers; and various one merchantable 8- to 11-foot saw log but
other round, split, or hewn products.) not a 12-foot saw log.

Salvable dead trees.--Standing or down dead Site index.--An expression of forest site
trees considered merchantable by regional quality based on the height of a free-growing
standards, dominant or codominant tree of a represen-

tative species in the forest type at age 50.
Sapllngs,mLive trees 1.0 to 5.0 inches d.b.h.

Soft hardwoods,mHardwood species with an
Sapling-seedling stands.--(See Stand-slze average specific gravity less than 0.50, such

class.) as cottonwood,basswood, and willow.
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Softw_ds,mConiferous trees, usually ever- Moderately stocked stands.wStands in
green, having needles or scale-like leaves, which stocking of trees Is from 60_0 to 99.9

percent.
Stmad,mA group of trees on a minimum of I Poorly stocked stands.mStands in which

acre of forest land that Is stocked by forest stocking of trees Is from 16.7 to 59.9 per-
trees ofanyslze. cent.

Nonstocked areas.aTlmberland on which

Sttmd-age class,--Age of the main stand, stocking of trees Is less than 16.7 percent.
Main stand refers to trees of the dominant

forest type and stand-slze class. Timberland,--Forest land producing or
capable of producing crops of industrial

Sttmd-slze ©lass,mA classification of stocked wood and not withdrawn from timber uttll-

(see Stocking) forest land based on the size zation. (Note: Areas qualifying as timber-
class of live trees on the area; that is, saw- land are capable of producing more than 20
timber, poletimber, or seedlings and sap- cubic feet per acre per year of annual growth
llngs, when managed. Currently inaccessible and

a. Sawtimber stands.mStands with half or inoperable areas are included unless the
more of live stocking in sawtimber or areas involved are small and unlikely to
poletimber trees, and with sawtimber stock- become suitable for producing industrial
ing at least equal to poletimber stocking, wood in the future.) Formerly called com-

b. Poletimber stands.--Stands with half or mercial forest land. (Also see definition of
more live stocking in poletimber and/or Pastured timberland.)
sawtimber trees, and with poletimber stock-
ing exceeding that of sawtimber. Timber products output.--All timber prod-.

c. Sapling-seedling stands.--Stands with ucts cut from roundwood and byproducts of
more than half the live stocking in saplings wood manufacturing plants. Roundwood
and/or seedlings, products include logs, bolts, or other round

sections cut from growing-stock trees, cull
State land,--Land owned by States or leased trees, salvable dead trees, trees on nonforest

to them for 50 years or more. land, noncommercial species, sapling-size
trees, and limbwood. Byproducts from

Stocklng,mThe degree of occupancy of land primary manufacturing plants include slabs,
by trees, measured by basal area and/or the edging, trimmings, miscuts, sawdust,
number of trees in a stand by size or age shavings, veneer cores and clippings, and
and spacing, compared to the basal area screenings of pulpmills that are used as
and/or number of trees required to fully pulpwood chips or other products.
utilize the growth potential of the land; that
is, the stocking standard. Tree,--Woody plant having a well-developed

A stocking percent of 100 indicates full stem and usually more than 12 feet tall at
utilization of the site and is equivalent to 80 maturity.
square feet of basal area per acre in trees 5
inches d.b.h, and larger. In a stand of trees Tree blomass,--The total aboveground weight
less than 5 inches d.b.h., a stocking percent (including the bark) of all trees from 1 to 5
of 100 would indicate that the present inches in d.b.h., and the total aboveground
number of trees is sufficient to produce 80 weight (including the bark) from a 1-foot
square feet of basal area per acre when the stump for trees more than 5 inches in
trees reach 5 inches d.b.h, diameter.

Stands are grouped into the following
stocking classes: Tree grade,--A classification of the lower 16

Overstocked stands.--Stands in which feet of the bole of standing trees based on
stocking of trees is 133.0 percent or more. extemal characteristics as indicators of the

Ftdly stocked stands.--Stands in which quality and quantity of lumber produced
stocking of trees Is from 100.0 to 132.9 from the tree (see the Appendix for details).
percent.
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Tree size cI_s°--A classification of trees TABLE TITLES
based on diameter at breast helght, includ-
ing sawttmber trees, polettmber trees, Text Tables
sapltr_s, and seedlings.

Table 1.--Forest land classification changes in
Upper-stem portion,mThat part of the bole of Iowa, 1974-1990

sawttrnber trees above the saw-log top to a
mlntmum top diameter of 4.0 inches outside Table 2.--Estimation of potential net annual
bark or to the point where the central stem growth on timberland, Iowa, 1990
breaks intolimbs.

Area
Urban and other axeas,mAreas within the

legal boundaries of cities and towns; subur- Table 3.--Area of land by county and major
ban areas developed for residential, indus- land-use class, Iowa 1990
trial, or recreational purposes; schoolyards;
cemeteries; roads; railroads; airports; Table 4---Area of timberland by Forest Survey
beaches; powerlines and other rights-of-way; Unit and ownership class, Iowa,
or other nonforest land not included in any 1990
other specified land use class.

Table 5.--Area of timberland by Forest Survey
Urban forest land,--I.and that would other- Unit and forest type, Iowa, 1990

wise meet the criteria for timberland, but in

an urban-suburban area surrounded by Table 6.--Area of timberland by Forest Survey
commercial, industrial, or residential devel- Unit and stand-size class, Iowa,
opment. 1990

water,re{a) Bureau of the Census.--Permanent Table 7.--Area of timberland by Forest Survey
inland water surfaces, such as lakes, reser- Unit and potential productivity
vows, and ponds at least 40 acres in area; class, Iowa, 1990
and streams, sloughs, estuaries, and canals
at least one-eighth of a statute mile wide. Table 8.--Area of timberland by Forest Survey

(b) Noncensus.--Permanent inland Unit and stocking class of growing-
water surfaces, such as lakes, reservoirs, stock trees, Iowa, 1990
and ponds from 1 to 39.9 acres in area; and
streams, sloughs, estuaries, and canals Table 9.--Area of timberland by ownership
from 120 feet to one-eighth of a statute mile class, stocking class of growing-
wide. stock trees, and Forest SurveyUnit,

Iowa, 1990
windbreaks,mA group of trees whose primary

use is to protect buildings currently in use. Table 10.--Area of timberland by forest type,
ownership class, and Forest

Wooded pasture,mlmproved pasture with Survey Unit, Iowa, 1990
more than 16.7 percent stocking in live trees
but less than 25 percent stocking in grow- Table 11.--Area of timberland by forest type,
ing-stock trees. Area is currently improved stand-size class, and Forest Sur-
for grazing or there is other evidence of vey Unit, Iowa, 1990
grazing.

Number of Trees

Wooded strip.--A n acre or more of natural
continuous forest land that would otherwise Table 12.--Number of all live trees on Umber-
meet survey standards for timberland except land by species group and diameter
that it is less than 120 feet wide. class, Iowa, 1990

Table 13.--Number of growing-stock trees on
timberland by species group and
diameter class, Iowa, 1990
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Volume Table 23.--Average net annual growth and
average annual removals of grow-

Table 14.nNet volume of timber on timber- ing stock on timberland by species
land by class of timber and major group and Forest Survey Unit,
species group, Iowa, 1990 Iowa, 1974-1989

Table 15.--Net volume of growing-stock trees Table 24.---Average net annual growth and
on timberland by species group average annual removals of saw-
and diameter class, Iowa, 1990 timber on timberland by species

group and Forest Survey Unit,
Table 16.nNet volume of growing stock in the Iowa, 1974-1989

saw-log portion of sawtimber trees
on timberland by species group Table 25.--Average net annual growth and
and diameter class, Iowa, 1990 average annual removals of grow-

ing stock on timberland by owner-
Table 17.--Net volume of sawtimber trees on ship class and major species

timberland by species group and group, Iowa, 1974-1989
diameter class, Iowa, 1990

Table 26.--Average net annual growth and
Table 18.--Net volume and sampling error of average annual removals of saw-

growing stock and sawtimber on timber on timberland by ownership
timberland by county and species class and major species group,
group, Iowa, 1990 Iowa, 1974-1989

Table 19.--Net volume of live trees and Table 27.--Average annual mortality of grow-
growing stock on timberland by ing stock and sawtimber on timber-
ownership class and major species land by species group, Iowa, 1974-
group, Iowa, 1990 1989

Log Grade Table 28.--Removals, net annual growth, and
inventory of growing stock on

Table 20.--Net volume of sawtimber on tim- timberland, Iowa, 1990, and low
berland by species group and tree removals option projections to
grade,Iowa,1990 2020

Table 29.mRemovals, net annual growth, and
Growth, Removals, and Mortality inventory of growing stock on

timberland, Iowa, 1990, and high
Table 21.--Average net annual growth of removals option projections to

growing stock and sawtimber on 2020
timberland by Forest Survey Unit
and major species group, Iowa, Sampling Errors
1974-1989

Table 30.--Sampling errors for Forest Survey
Table 22.mAverage annual removals of grow- Unit totals of average net annual

ing stock and sawtimber on timber- growth and average annual remov-
land by Forest Survey Unit and als, Iowa, 1974-1989
major species group, Iowa, 1974-
1989
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Table 30--Ax_a of la_nd by county and major land-use class, Iowa, 1000

..................Forest land
........ _pl_ j _rland Oth_ Reserved Nonforest

Land forest Timber- error for as a percent forest forest land
Unit and county area land land timberlan of land area land land with trees

d
........ Thousand acres ............. Percenl ............ _ acres .......

Northeastern Unit
Atamakee 405,4 104,t 100.7 8.4 24.8 2.8 0.6 21.0
Benton 459.7 14,2 13.8 22.8 3.0 0.4 -- 5.7

Hawk 366.6 t 3.0 11.3 25.2 3.1 0.4 1.3 4.6
Bremer 281,1 t4.5 13.9 22.7 4.9 0.1 0.5 2.9
Buchanan 366,2 13,5 13.2 23.3 3.6 0.2 0.1 3,7
Butler 372,4 11.2 10.4 26.2 2.8 0.2 0.6 4.7
Cedar 372.7 20,4 20.1 18.9 5.4 0.2 0.1 4.5
C_ 322.9 8.5 8.2 29.6 2.5 0.3 -- 3.3
Clayton 498.2 106.1 103.5 8.3 20.8 0.8 1.8 17.1
Clinton 444,7 27.9 27.2 16.2 6.1 0.1 0.6 4.4
Delaware 369,9 24.5 22.3 17.9 6.0 0.3 1.9 4.9
Dubuque 388,3 51.2 48.5 12.2 12.5 0.7 2.0 10.1
Fayette 468.0 38.9 38.2 13.7 8.2 0.4 0.3 9.5
Floyd 320,9 6.6 6.0 34.6 1.9 0.2 0.4 2.5
Grundy 320.8 0.4 0.4 * 0.1 .... 0.8
Howard 302.6 8.4 7.9 30.1 2.6 0.1 0.4 3.6
Jackson 408.3 73.8 71.9 10.0 17.6 1.3 0.6 15.5
Johnson 393.0 38.2 28.8 15.8 7.3 0.3 9.1 5.8
Jones 368.8 28.7 28.0 16.0 7.6 0.4 0.3 3.7
Linn 463.4 46.2 44.4 12.7 9.6 0.5 1.3 7.6
Mitchell 300.5 9.0 8.9 28.4 3.0 0.1 -- 3.5
Scott 293.8 11.3 9.7 27.2 3.3 0.7 0.9 2.6
Tarna 461.7 22.6 21.3 18.3 4.6 0.4 0.9 7.2
Wlnneshlek 441.5 48.4 47.8 12.2 10.8 0.4 0.2 10.7

Total 9rl 91.4 741.6 706.4 3.2 7.7 11.3 23.9 159.9
Southeastern Unit

Appanoose 318.5 40.4 34.5 14.4 10.8 0.2 5.7 10.9
Boone 367.0 30.3 24.3 17.2 6.6 0.1 5.9 4.4
Clarke 275.8 29.8 29.1 15.7 10.6 0.1 0.6 11.7
Daflas 378.1 22.4 20.3 18.8 5.4 0.1 2.0 6.5
Davis 322.6 42.5 40.5 13.3 12.6 0.1 1.9 10.7
Decatur 342.5 46.1 44.3 12.7 12.9 0.1 1.7 15.3
Des Moines 265.0 42.0 41.3 13.2 15.6 0.1 0.6 5.4
Guthde 377.7 30.8 30.0 15.5 7.9 0.1 0.7 8.0
Hamilton 368.8 8.1 7.6 30.7 2.1 - - 0.5 2.0
Hardin 364.2 13.6 12.8 23.7 3.5 -- 0.8 3.7
Henry 279.0 34.9 33.0 14.7 11.8 0.1 1.8 8.0
Iowa 375.8 23.3 22.7 17.8 6.0 -- 0.6 5.7
Jasper 468.0 17.2 16.4 20.9 3.5 0.1 0.7 8.9
Jefferson 281.4 23.4 22.6 17.8 8.0 - - 0.8 8.3
Keokuk 371.3 31.2 30.8 15.3 8.3 0.2 0.2 9.9
Lee 334.0 60.7 59.0 11.0 17.7 0.1 1.6 14.8
Louisa 257.3 30.3 28.5 15.9 11.1 -- 1.8 5.7
Lucas 276.8 32.6 29.3 15.6 10.6 0.1 3.2 10.7
Madison 360.1 45.6 45.0 12.6 12.5 0.1 0.5 11.9
Mahaska 365.7 23.5 22.7 17.8 6.2 0.1 0.7 7.6
Marion 358.5 42.7 38.4 13.7 10.7 0.1 4.2 12.6
Marshall 366.7 13.5 13,3 23.2 3.6 0.1 0.1 4.2
Monroe 277.7 46.4 45.2 12.6 16.3 0.1 1.1 13.5
Muscatine 282.6 25.2 24.0 17.3 8.5 0.1 1.1 6.7
Polk 372.4 25.1 20,0 18.9 5.4 0.1 5.0 6.3
Poweshlek 374.5 8.3 8.1 29.7 2.2 - - 0.2 4.1
Story 367.0 10.8 10,3 26.4 2.8 -- 0.5 3.3
Van Buren 309.5 58.5 55,8 11.3 18.0 0.1 2.6 12.5
Wapello 277.9 36.5 35.6 14.2 12.8 0.1 0.8 11.2
Warren 366.5 42.2 41.0 13.2 11.2 0.2 1.0 13.5
Washington 364.9 23.6 22,3 17.9 6.1 0.1 1.2 7.7
Wayne 336,9 21.2 19,2 19.3 5.7 0.1 1.9 8.9
Webster 459.6 21.0 18,9 19.5 4.1 -- 2.1 4.0

Total 1lt264.3 11003.7 946,8 2.8 8.4 2.8 54.1 278.6

[Table 3 continued on next page)
•Indicates that the sampling error was greater than 50 percent.
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{Table 3 continued)

............. Forest land ......

All Sampl_g TLmbe_d" Oilier ...... _ Nonforest
Land forest Timber- error for as a percent forest forest land

Unitand county area land land timberlan of land area land land with trees
d

........ 77:ot_mdacres ............. Percent ............ _z_ms .......
Westem Unit

Adair 364.5 7.4 7.0 32.0 1.9 0.2 0.2 2.2
Adams 272.0 9.0 8.7 28.7 3.2 0.1 0.2 3.3
Audubon 284.5 2.5 2.5 ° 0.9 .... 1.5
Buena Vista 367.8 3.1 3.1 48.1 0.8 .... 0.4
Calhoun 365.6 0.9 0.9 * 0.2 .... 0.4
Carroll 364.8 3.2 3.1 48.1 0.8 0.1 -- 0.7
Cass 361.5 6.3 5.9 34.8 1.6 0.1 0.3 3.8
CerroGordo 364.4 1.6 1.6 " 0.4 .... 1.0
Cherokee 369.3 8.6 8.6 28.9 2.3 .... 0.9
Clay 363.9 4.9 4.9 38.2 1.3 .... 0.6
Crawford 457.2 7.9 7.8 30.3 1.7 0.1 -- 2.8
Dickinson 243.6 0.9 0.9 " 0.4 .... 0.1
Emmet 252.0 2.3 2.3 ° 0.9 .... 0.8
Franldin 372.9 4.5 4.5 39.9 1.2 .... 1.0
Fremont 329.5 17.6 15.6 21.4 4.7 0.4 1.6 3.9
Greene 365.6 10.1 9.5 27.5 2.6 0.4 0.2 1.2
Hancock 365.4 1.2 1.2 * 0.3 .... 0.6
Harrison 446.4 28.5 27.1 16.3 6.1 0.9 0.5 4.4
Humboldt 279.4 3.0 3.0 48.9 1.1 .... 1.0
ida 276.4 0.4 0.4 * 0.1 .... 0.2
Kossuth 623.3 5.0 5.0 37.9 0.8 .... 1.5
Lyon 376.1 4.6 4.6 39.5 1.2 .... 0.4
Mills 281.1 11.6 11.2 25.3 4.0 0.1 0.3 3.0
Monona 446.1 32.6 30.1 15.4 6.7 1.0 1.5 6.4
Montgomery 271.2 6.2 5.0 37.9 1.8 0.1 1.1 1.7
O'Brien 367.0 2.7 2.7 * 0.7 .... 0.2
Osceola 255.0 0.2 0.2 * 0.1 ......
Page 342.6 7.1 6.6 32.9 1.9 0.1 0.4 4.1
PaloAlto 359.5 2.6 2.6 * 0.7 .... 0.4
Plymouth 553.0 7.6 7.6 30.7 1.4 .... 1.2
Pocahontas 369.2 1.1 1.1 * 0.3 .... 0.4
Pottawattamie 610.1 19.2 17.9 20.0 2.9 0.3 1.0 7.5
Ringgold 342.7 16.5 16.1 21.1 4.7 0.1 0.3 6.7
Sac 368.9 2.7 2.7 * 0.7 .... 0.7
Shelby 378.2 2.6 2.4 * 0.6 -- 0.2 1.6
Sioux 492.0 3.0 3.0 48.9 0.6 .... 0.3
Taylor 343.7 10.1 9.5 27.5 2.8 -- 0.6 5.2
Union 272.5 17.2 16.5 20.8 6.1 0.4 0.3 5.6
Winnebago 256.5 0.9 0.9 * 0.4 .... 0.4
Woodbury 559.0 18.1 16.6 20.8 3.0 0.4 1.1 4.3
Worth 256.6 4.9 4.9 38.2 1.9 .... 0.5
Wright 370.3 4.5 4.5 39:9 1.2 .... 0.6

Total 15r361.3 304'9 290.3 5.0 , 1.9 4.8 9.8 83.5

Allcounties ...... 35t817.0 2z050.2 1r943.5 1.9 5.4 18.9 87.8 522.0

•Indicates that the sampling error was greater than 50 percent.
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_ Table 6.--Area of timberland by Forest Survey Unit and stand-size class, Iowa, 1990

(In thousand acres)

_ Stand-size Class
Seedling &

Forest Survey Unit All stands Sawtimber Poletimber Sapling Nonstocked

Northeastern Unit 706.4 519.3 92.8 91.6 2.7

Southeastern Unit 946.8 589.8 182.5 174.5 --

Western Unit 290.3 155.6 112.0 22.7 --

AllUnits 1r943.5 11264.7 387.3 288.8 2.7 in===

Table 7.--Area of timberland by Forest Survey Unit and potential productivity class, Iowa, 1990

.... (Inthousand acres)

Potentialproductivityclass (cubicfeetofgrowthperacrep._.year)_="
ForestSurvey Unit Allclasses 165+ ..... 120-! 64 85-119 50-84 20-49 ..

NortheasternUnit 706.4 3.2 29.8 250.5 309.3 113.6

Southeastern Unit 946.8 12.3 24.5 254.9 485.1 170.0

Western Unit 290.3 7.1 5.4 67.8 117.0 93.0

....All Units I r943.5 22.6 59.7 573.2 911.4 376.6

Table 8.--Area of timberland by Forest Survey Unit and stocking class of growing-stock trees,
Iowa, 1990

(In thousand acres)

Stockingpercentof growing-stocktrees
. Poorly Moderately Fully Over-

ForestSurvey unit Allclasses Nonstocked stocked stocked stocked stocked

NortheasternUnit 706.4 16.2 210.9 399.5 76.6 3.2

SoutheasternUnit 946.8 22.8 364.0 411.4 142.5 6.1

Western Unit 290.3 5.4 171.2 88.5 23.0 2.2

AllUnits 1F943.5 44.4 746.1 899.4 242.1 11.5
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Table 9.--Area oftimberland by ownership class, stocking class of growing-stock trees,
and Forest Survey Unit, Iowa, 1990

(In thousand acres)

-==. Stockingpercentof growing-stocktrees
Poorly Moderately Fully Over-

Allclasses Nonstocked stocked stocked stocked stocked
AllUnits

Public 155.8 8.4 46.8 75.4 25.2 --
Fanr_r 1,242.1 19.8 547.1 545.0 124.1 6.1
Miscellaneousprivate 545.6 16.2 152.2 279.0 92.8 5.4

Allowners .... 1_943.5........ 44.4 ........... 746.1 899.4 242.1 11.5
NortheasternUnit

Public 54.1 2.7 27.4 14.4 9.6 --
Farmer 517.5 9.5 170.7 296.8 40.5 - -
Miscelianeousprivate 134.8 4.0 12.8 88.3 26.5 3.2

Allowners 706.4 16.2 210.9 399.5 76.6 3.2
Southeastern Unit

Public 64.5 3.1 3.1 45.1 13.2 --
Farmer 549.2 7.5 255.6 204.1 75.9 6.1
Miscellaneousprivate 333.1 12.2 105.3 162.2 53.4 - -

All owners 946'18 22.8 364.0 411.4 142.5 6.1
Western Unit

Public 37.2 2.6 16.3 15.9 2.4 --
Farmer 175.4 2.8 120.8 44.1 7.7 --
Miscellaneousprivate 77.7 -- 34.1 28.5 12.9 2.2

All owners 290.3 5.4 171.2 88.5 23.0 2.2
==i= =
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Table 10.--Area of timberland by forest type, ownership class, and Forest Survey
Unit, Iowa, 1990

(In thousand acres)

Ownership class
All MisceUaiieous

Forest type owners Public Farmer private
_1 Units

Easternredcedar 23.7 -- 10.8 12.9
E. redcedar-hardwood 23.9 -- 17.6 6.3
Othersoftwoods 6.3 6.3 ....
White-redoak-hickory 720.8 38.9 459.6 222.3
Whiteoak 87.7 8.1 47.0 32.6
Buroak 84.8 2.7 66.7 15.4
Elm-ash-softmaple 472.9 74.5 269.0 129.4
Cottonwood-aspen 29.1 2.1 13.5 13.5
Maple-basswood 491.6 20.5 357.9 113.2
Nonstocked 2.7 2.7 ....

ul

All types 1_943.5 155.8 I r242.1 545.6
Northeastern Unit

Eastern redcedar 9.2 -- 2.4 6.8
E. redcedar-hardwood 11.6 -- 9.0 2.6
Other softwoods 6.3 6.3 ....
White-red oak-hickory 238.0 18.2 179.9 39.9
White oak 15.9 -- 15.9 --
Bur oak 20.1 -- 20.1 --
Elm-ash-softmaple 148.2 20.1 93.5 34.6
Cottonwood-aspen 10.0 -- 7.3 2.7
Maple-basswood 244.4 6.8 189.4 48.2
Nonstocked 2.7 2.7 ....i,,i

All types 706.4 54.1 517.5 134.8
Southeastern Unit

Eastern redcedar 3.9 .... 3.9
E. redcedar-hardwood 7.3 -- 3.6 3.7
Othersoftwoods ........
White-red oak-hickory 414.2 20.7 243.4 150.1
Whiteoak 69.3 8.1 31.1 30.1
Buroak 27.1 2.7 16.3 8.1
Elm-ash-softmaple 227.7 21.4 125.4 80.9
Cottonwood-aspen 8.3 2.1 6.2 --
Maple-basswood 189.0 9.5 123.2 56.3
Nonstocked ........

,,,, ,,,

All types...... 946.8 64.5 549.2 333.1
Westernunit -

Easternredcedar 10.6 -- 8.4 2.2
E. redcedar-hardwood 5.0 -- 5.0 --
Other softwoods ........
White-redoak-hickory 68.6 -- 36.3 32.3
White oak 2.5 .... 2.5
Buroak 37.6 -- 30.3 7.3
Elm-ash-softmaple 97.0 33.0 50.1 13.9
Cottonwood-aspen 10.8 .... 10.8
Maple-basswood 58.2 4.2 45.3 8.7
Nonstocked ........

All types ...... 290.3 37.2 175.4 77.7-q

49



Table 11.--Area of timberland by forest type, stand-size class, and Forest Survey unit, Iowa, 1990

(In thousand acres)
i i ,,,,,,,,,,,,,,

Stand'sizeciaSS
t

Seedling &
Unit and forest _pe All stands Sawtimber Poletimber Sapling _ Nonstocked
Ati Units

Eastern redcedar 23.7 8.4 11.4 3.9 --
E. redcedar-hardwood 23.9 14.4 3.2 6.3 --
Other softwoods 6.3 .... 6.3 --
White-red oak-hickory 720.8 487.3 155.2 78.3 --
White oak 87.7 70.4 17.3 ....
Bur oak 84.8 64.2 17.8 2.8 --
EJm-ash-soft maple 472.9 327.1 91.7 54.1 --
Cottonwood-aspen 29.1 21.8 -- 7.3 --
Maple-basswood 491.6 271.1 90.7 129.8 --
Nonstocked 2.7 ...... 2.7

Al_pes 1r943.5 1r264.7 387.3 288.8 2.7
Northeastern Unit

Eastern redcedar 9.2 -- 9.2 ....
E. redcedar-hardwood 11.6 5.3 -- 6.3 --
Other softwoods 6.3 .... 6.3 --
White-red oak-hickory 238.0 207.2 25.5 5.3 --
White oak 15.9 15.9 0.0 ....
Bur oak 20.1 20.1 0.0 ....
Elm-ash-soft maple 148.2 103.4 22.2 22.6 --
Cottonwood-aspen 10.0 2.7 0.0 7.3 --
Maple-basswood 244.4 164.7 35.9 43.8 --
Nonstocked 2.7 ...... 2.7

All types 706.4 519.3 92.8 91.6 2.7ii

Southeastern Unit
Eastern redcedar 3.9 .... 3.9 --
E. redcedar-hardwood 7.3 7.3 ......
Other softwoods ..........
White-red oak-hickory 414.2 254.1 96.2 63.9 --
White oak 69.3 54.5 14.8 ....
Bur oak 27.1 24.4 2.7 ....
Elm-ash-soft maple 227.7 166.4 32.6 28.7 --
Cottonwood-aspen 8.3 8.3 ......
Maple-basswood 189.0 74.8 36.2 78.0 --
Nonstocked ..........

AII._1111__ 946.8 589.8 182.5 174.5 --
Western Unit

Easternredcedar 10.6 8.4 2.2 ....
E. redceda r-hardwood 5.0 1.8 3.2 ....
Other softwoods ..........
White-red oak-hickory 68.6 26.0 33.5 9.1 --
Whiteoak 2.5 -- 2.5 ....
Bur oak 37.6 19.7 15.1 2.8 --
Elm-ash-soft maple 97.0 57.3 36.9 2.8 --
Cottonwood-aspen 10.8 10.8 ......
Maple-basswood 58.2 31.6 18.6 8.0 --
Nonstocked ..........

290.3 155.6 112.0 22.7 -- i
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Table 14.--Net volume of timber on timberland by class of tlmber and major specles
group, Iowa, 1990

(In thousand cubic feet)

_ Ma}or species
All Soft Hard

Classof timber , species Softwoods hardwoods hardwoods
Livetrees

Growing-stocktrees
Sawtimber

Saw-logportion 1,062,182 5,410 445,232 611,540
Upperstem portion 158r941 918 _ _ 60r730 97r293

Total 1_221r123 6r328 505r962 7081833,
Poletimber 441 r890 11r804 185_156 244_930

AllQrowinq-stocktrees 1r663_013 18r132 ,, 691r118 953_763
Cull trees

Short-log trees 183,227 1,358 62,825 119,044
Roughtrees

Sawtimber 365,232 10,325 135,557 219,350
Poletimber 215r138 . 6a617 128_043 80_478 _

Total 5801370 16a942 263_600 299r828
Rotten trees

Sawtimber 97,015 -- 53,981 43,034
Poletimber 6r409 - - 3r79_ 2z613

,,, Total , 103r424 -- 57r777 45r647
18,300

Allcull trees , , 867r02 ! 384r202 464r519

All live trees 2_530_034 36_432 1_075m320 1_418r282 _._
Salvable dead trees

Sawtimber 63,706 116 16,696 46,894
Poletimber 16_032 -- 10r919 5r113

Total,, 79,738 1!6 27_615 52r007

AI!,C!,asses ,, , 2r609,772 36r548 1r102r935 1r470r289

53
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Table 18.--Net volume and sampling error of growing stock and sawttrnber on timberland by county and species
group, Iowa, 1990

Growi___ stock Savvtimber
_Unit and county .......... Volume Samp!ing error Volume Samp__H_n_error

Thousand cubic feet Percent Thousand board feet 1 Percent
Northeastern Unit

AIlamakee 89,454 14.0 311,526 16.8
Benton 12,014 38.1 42,622 45.4
Black Hawk 9,607 42.6 33,255 *
Bremer 13,562 35.9 50,096 41.9
Buchanan 12,135 37.9 44,874 44.2
Butler 7,843 47.2 24,089 *
Cedar 17,968 31.2 64,860 36.8
Chickasaw 6,169 * 20,112 *
Clayton 103,757 13.0 392,312 14.9
Clinton 28,001 25.0 105,331 28.9
Delaware 21,651 28.4 81,154 32.9
Dubuque 45,943 19.5 168,949 22.8
Fayette 36,161 22.0 134,496 25.5
Floyd 4,795 * 16,986 *
Grundy 168 * 1,253 *
Howard 7,248 49.1 26,745 *
Jackson 65,507 16.3 236,834 19.2
Johnson 27,024 25.4 99,188 29.7
Jones 27,605 25.2 98,997 29.8
Linn 42,261 20.3 156,017 23.7
Mitchell 7,344 48.8 26,928 *
Scott 7,978 46.8 27,607 *
Tama 19,149 30.2 67,102 36.2
Win neshiek 45_667 19.6 167_761 22.9 ....

Total ...... 659r011 5.1 2v399r094 6.0
Southeastern Unit

Appanoose 26,934 25.5 91,044 31.0
Boone 23,399 27.3 82,966 32.5
Clarke 21,653 28.4 66,701 36.3
Dallas 15,425 33.6 48,120 42.7
Davis 32,460 23.2 111,830 28.0
Decatur 35,333 22.2 121 247 26.9
Des Moines 42,994 20.2 152 936 24.0
Guthrle 26 349 25.7 91 892 30.9
Hamilton 6639 * 23674 *
Hardin 11 883 38.3 43 521 44.9
Henry 31 048 23.7 111 090 28.1
Iowa 20 506 29.2 68 588 35.8
Jasper 11 620 38.8 37 065 48.7
Jefferson 16495 32.5 50500 41.7
Keokuk 28893 24.6 105650 28.8
Lee 49 648 18.7 152 318 24.0
Louisa 28 118 24.9 102446 29.3
Lucas 24 212 26.9 81,495 32.8
Madison 38,258 21.4 132,753 25.7
Mahaska 17 201 31.9 59,503 38.4
Marion 29 729 24.2 103,380 29.1
Mashall 11 841 38.4 42,768 45.3
Monroe 33 820 22.7 99,955 29.6
Muscatine 17092 32.0 52,457 40.9
Polk 17 393 31.7 61,583 37.7
Poweshiek 5 667 * 16,277 *
Story 7 788 47.4 23,882 *
Van Buren 48 780 18.9 172,394 22.6
Wapelio 27,592 25.2 85,587 32.0
Warren 31 377 23.6 107,518 28.6
Washington 17666 31.4 57,880 38.9
Wayne 11,992 38.2 39,464 47.2
Webster 16_879 32.2 55_517 39.8

_ Total 786r684 .... 417 2r654,001 5.7

1 International 1/4-inch rule. Table 18 continued on next page)

• Indicates that the sampling error was greater than 50 percent.
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(Table18continued}

Growing stoc-k_...............................................................Sawtimber
Unitandcount_L Volume Samlip__gerror Volume Samplingerror

WesternUnit Thousandcubic feet Percent Thousandboard feet I Percent
Adair 4,537 * 13,654 *
Adams 5,828 * 18,775 *
Audubon 1,785 * 5,850 *
BuenaVista 2,326 * 7,358 *
Calhoun 660 * 873 *
Carroll 3,228 * 12,073 *
Cass 3,576 * 11,348 *
CerroGordo 1,668 * 4,795 *
Cherokee 5,734 * 17,121 *
Clay 3,438 * 10,529 *
Crawford 7,103 49.6 25,667 *
Dickinson 408 * 375 *
Emmet 2,156 * 6,488 *
Franklin 3,963 * 11,368 *
Fremont 10,760 40.3 32,980 *
Greene 9,571 42.7 36,298 49.2
Hancock 1,147 * 2,554 *
Harrison 24,368 26.8 86,391 31.9
Humboldt 2,869 * 8,508 *
ida 247 * 316 *
Kossuth 3,980 * 12,869 *
Lyon 3,187 * 9,107 *
Mills 8,027 46.6 25,984 *
Monona 24,999 26.4 88,080 31.5
Montgomery 3,677 * 13,567 *
O'Brlen 2,572 * 9,328 *
Osceola 206 * 886 *
Page 3,777 * 12,264 *
PaloAlto 1 810 * 5,642 *
Plymouth 5 937 * 18,558 *
Pocahontas 1 008 * 3,758 *
Pottawattamie 11 634 38.7 38,428 47.8
Ringgold 8590 45.1 23,841 *
Sac 1685 * 5,260 *
Shelby 1 575 * 5,299 *
Sioux 2338 * 8,581 *
Taylor 4 322 * 12,715 *
Union 10242 41.3 30,808 *
Winnebago 907 * 3,349 *
Woodbury 12,578 37.3 41,655 45.9
Worth 4,513 * 18,064 *
Wright 4r382 * 13r775 *

Total 2171318 9.0 7151139 11.1

All counties la663=013 3.2 51768_234 3.9

1 International 1/4-1nch rule.

•Indicates that the sampling error was greaterthan 50 percent.
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Table 20.--Net volume of sawtlmber on timberland by species group and tree grade, Iowa, 1990

(In thousand board feet) 1

All ................. TFeeg_rad?....................................

Species QrouJ_ grades 1 2 3 Tie and timber
Softwoods

Eastern redcedar 32,305 .... 32,305 --
Other softwoods 938 .... 938 --

Totad _ 33 243 -- , ,, , -- ...... 33,_243 --
Hardwoods

Select white oak 1,232,753 98,431 224,636 363,208 546 478
Other white oak 2,876 ...... 2 876
Select red oak 810,358 122,849 236,192 325,945 125 372
Other red oak 341,730 38,152 53,800 137 550 112 228
Select hickory 252,491 7,570 53,810 99 208 91 903
Other hickory 76,921 11,125 11 612 34 010 20 174
Basswood 407,601 69,839 139 632 186 105 12 024
Hard mapte 166,547 7,118 24 069 80,131 55 228
Soft maple 580,659 31,089 116 059 247 703 185 808
Elm 262,117 2,492 45 703 100 518 113 405
Ash 162,679 17,673 35 241 76 733 33 032
Cottonwood 893,394 216,239 185,201 245,184 46 770
Willow 124,366 8,221 11 639 63,462 43,044
Hackberry 138,996 18,586 49,159 58,231 13,020
Aspen 60,576 -- 6,994 7,950 45,632
Birch 67,365 6,832 6,216 20,801 33,516
Blackcherry 52,809 5,089 3,755 36,236 7,729
Blackwalnut 220,639 36,168 73,530 90,042 20,899
Other hardwoods .......... 80_114 6,134 31201 32_309 38,470 ......

Total _ ,5,734,991 701,607 , 1F280t451 2,205,326 lr547,_607 ............
_i_Ali,S_cies,, ,......... 5,768,234 701,607 1,2801451 2,238,569 ,, 1,5471607 '

I International 1/4-inch rule.
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Table 27.--Average annual mortality of growing stock and sawttmber on
timberland by species group, Iowa, 1974-1989

Speciesgroup Growingstock Sawtimber

Thousand cubic feet Thousandboard feet 1
Softwoods

Easternredcedar 65 t 72
Other softwoods 9 --

Total 74 172
Hardwoods

Selectwhiteoak 878 1,863
Other whiteoak 9 --
Selectredoak 1,145 3,993
Other redoak 768 2,479
Select hickory 309 1,015
Other hickory 221 399
Basswood 450 1,525
Hard maple 69 255
Soft maple 1,532 4,628
Elm 5,381 11,417
Ash 616 1,729
Cottonwood 1,195 4,709
Willow 1,356 3,880
Hackberry 194 413
Aspen 351 680
Birch 784 2,613
Blackcherry 103 185
Blackwalnut 168 240
Other hardwoods 505 1_226 ,

Total 16r034 43_249 .....

All species 16_108 43_421

I International I/4-inch rule.
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Table 28.--Removals, I net annual growth, and inventory of gro 2wing stock on
timberland, Iowa, 1990, and low removals option projections to 2020

{In million cubic feet)

All species
Year .....................Remqv_als Growth...... invento_

1990 24.7 50.9 1,663.5

2000 28.1 54.4 1,813.9

2010 29.7 56.8 1,957.3

2020 31.9 60.5 2,085.8

ITlmber removals include volume "lost" due to land clearing, flooding,
thinning, or changes in land use, in addition to timber cut and used.

2Based on the following assumptions: (a) total area of timberland
will decline an average of 0.63 percent between 1990 and 2020; (b) the
intensity of management will increase slightly over time; (c) the
volume of other removals will drop during the projection period as
more of these trees are used for products; (d) average growth rates
will decline slightly, from 3.1 percent in 1989 to 2.8 percent in 2020.

Table 29.--Removals, I net annual growth, and inventory of growing stock on
timbeHand, Iowa, 1990, and high removals option projections 2 to 2020

(In million cubic feet)

All species
Year Removals........... Growth Inventory

1990 24.7 50.9 1,663.5

2000 33.8 52.8 1,761.5

2010 36.5 52.8 1,819.8

2020 39.2 51.3 1,833.7

1Timber removals include volume "lost" due to land clearing, flooding,
thinning, or changes in land use, in addition to timber cut and used.

2Based on the following assumptions: (a) total area of timberland
will decline an average of 0.63 percent between 1990 and 2020; (b) the
intensity of management will increase slightly over time; (c) the
volume of other removals will drop during the projection period as
more of these trees are used for products; (d) average growth rates
will decline slightly, from 3.1 percent in 1989 to 2.8 percent in 2020.
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Table 30.--Sampling errors 1 for Forest Survey Unit totals of average net annual growth and
average annual removals, Iowa, 1974-1989

(In percent)

Growing stock Sawtimber
Forest Survey Unit Growth Removals Growth Removals .
Northeastern Unit 7.2 11.2 ....... 7.6 10.9
Southeastern Unit 7.3 15.5 7.9 17.5
WesternUnit 13.7 26.1 16.8 28.6
State 5.0 9.1 5.6 9.7

I Sampling errors for area of timberland and volume of growing stock and sawtimber,
by county, may be found in tables 3 and 18.
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The third Iowa forest inventory found 2.1 mallion acres of forest
land in 1990, of whlch 1.9 million acres is timberland. Growing-
stock volume on timberland increased from I. I to 1.7 bLUion cubic

feet between 1974 and 1990, a gain of 46 percent. Presents analy-
sis and statistics on forest area, timber volume, growth, removals,
mortality, and projections.
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