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PREFACE

This report provides a summary of the second major forest inventory completed for the
Haines Area. The first formal inventory was undertaken as a cooperative project between
the United States Forest Survey, a branch of the USDA Forest Service, and the Alaska De-
partment of Natural Resources, Division of Lands. Field work for the original inventory
was completed in 1965, with the results published in 1976 (LaBau and Hutchison 1976).
The second inventory, which recorded field data during the summer of 1985, took advan-
tage of the original permanent plots which fell within the boundaries of the State Forest.

The Alaska Department of Natural Resources completed the Haines State Forest Manage-
ment Plan in the early part of 1986. This plan established broad land use allocations that
provide direction and constraint to land managers, particularly with respect to the use of
timber resources. Together with the plan, the Division of Forestry was requested to con-
duct an inventory of the forest to provide comprehensive information on resources and
trends. This information would then be available to compliment current management ac-
tivities, provide the basis for a new allowable annual harvest determination, and facilitate
updates to the plan. The general process for the 1985 inventory included five distinct
phases:

1. Establish 89 five-point cluster plots distributed throughout the forest to
supply the bulk of the information used in this report;

2. Perform fall, buck, and scale analysis of 150 trees to create new volume
tables and defect estimates for Sitka spruce and western hemlock;

3. Remeasure 30 fixed area cluster plots established in 1965 to determine
growth, mortality, and change in defect over the 20-year period;

4. Create provisional site index curves for second growth spruce and
hemlock; and

5. Compile past regeneration reports to determine general status of stocking
on harvested lands.

Richard C. Sanders, Consulting Forester, operated under contract to collect the field data
from the randomly selected sample sites and to conduct the fall, buck, and scale analysis.
Division of Forestry staff completed the remeasure work on the 1965 inventory plots. The
site index study was conducted by Dr. Wilbur Farr of the USDA Forest Service, Pacific
Northwest Forest and Range Experimental Station, with the Division of Forestry assisting
in data collection.
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INVENTORY HIGHLIGHTS

Land Base

The Haines State Forest Resource Management Area incorporates 270,410 acres of state
owned land. University of Alaska land is included in the timber base by cooperative agree-
ment. The timber base is defined as operable forest lands available for harvest.

Land Status All Lands Forested Timber Base Past Harvest

General Selection 149,225 23,276 4943 116

Mental Health 106,724 42,706 39,377 8,476

Univ. of Alaska 12,984 6,355 4,620 2,524

School Lands 1,477 403 291 330

Total Acres 270,410 72,740 49,231 11,446
Forest Volume

Operable and available forest lands contain an estimated net volume of
203 million cubic feet, or 879 million board feet Scribner.

52 percent is Sitka spruce - 105 million cubic feet
45 percent is hemlock - 91 million cubic feet
3 percent is cottonwood - 7 million cubic feet

The average net volume per acre for unharvested areas is 5,255 cubic feet or 22,699 board
feet Scribner. Western and mountain hemlock are treated the same commercially, so are re-
ferred to jointly as "hemlock".

Allowable Cut
The sustained yield estimates are:

20.9 million cubic feet per decade
93.1 million board-feet (Scribner 16’ log) per decade
69.6 million board feet (Scribner long log) per decade

Defect Analysis
Species Cubic Defect Scribner Defect
Sitka spruce 10% 22%
Hemlock 37% 58%
Growth and Mortality
Net annual growth and mortality in cubic feet based on remeasure plots:
Species. rowth Mortality
Sitka spruce 370,700 853,300
Hemlock 16,400 185,700
Productivity

The average site index is estimated at 93 feet in 100 years or 59 feet in 50 years.
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GLOSSARY

Allowable cut: The average volume that may be
harvested annually from a given forest unit, that
will result in the eventual attainment and per-
petuation of an approximately normal distribu-
tion of age classes, normal stocking, and a
sustained yield.
Hanzlik formula:
Allowable Cut = V/R +I
where: V= volume of mature timber
R = rotation length
I'= mean annual increment.
Area control:
Allowable Cut = A/R * Vm,
where: A = number of acres in the
timber base
R = rotation in years
Vma = average volume per acre
of sawtimber stands
Kemp formula:
Allowable Cut =
([A1+3*A2 +5*A3+7*A4} / [4*R]) * Vima
where: A1 = area of unstocked and
reproducing stands
Az = area of seedling and sapling
stands
As = area of poletimber stands
Ag = area of sawtimber stands
Vma = average volume per
acre of saw timber stands
R = rotation in years

Acquisition Authority: State lands are acquired
from the federal government through several
grant programs and the Statehood Act.

Auvailable for timber harvest: State owned land
where timber harvest is not a prohibited surface
useaccording to the Haines State Forest Resource
Management Area Plan.

Basal Area: The cross sectional area of a tree or
trees based on diameter breast-height (D.B.H.).

Board-foot Volume: A volume measure repre-
sented by a board one foot long, one foot wide,
and one inch thick. Volume is often expressed in
1000 board feet or MBF. Saw kerf and slab waste
are not included in the volume.

Cord: 128 cubic feet of stacked wood including
wood, bark, and air space. A cord is typically 80
to 90 cubic feet of solid wood.

Cubic-foot Volume: A volume measure repre-
sented by a cube of solid wood 12 inches on each
side. The cubic foot volume of a log or tree is
commonly computed by Smalian’s formula.

Culmination of mean annual increment:
(CMAD The age at which stand growth aver-
aged for the life of the stand is greatest. CMALI
defines the rotation for maximum volume-
growth productivity.

Cunit: 100 cubic feet of solid wood.

Diameter Breast-height (D.B.H.): Diameter of a
tree measured at 4.5 feet above the ground on the
uphill side. For trees with excess butt swell,
D.B.H. is measured 4.5 feet above the root collar.

Defect tables: Tables estimating the unusable
(cull) percentage of a tree based on species and
type and/or location of defect indicator.

Diameter Class: Classification of trees based on
diameters. 2-inch diameter classes are used in
this publication. An 8 inch diameter class in-
cludes trees with D.B.H.’s between 7.0" and 8.9"
inclusive.

Fall, buck, and scale: Procedure where trees are
measured, cut to commercial specifications, and
remeasured for gross and net volume calcula-
tions.

5-point cluster plot: Sampling method using
plots composed of 5 variable radius sub-plots in
& pentagonal arrangement.

Forest Land: Land at least 16% stocked by forest
irees of any size, or formerly having such tree
cover and not currently developed for non-forest
use.

Gross growth: The increase in gross volume in
a unit area over a specific time period.

Gross mortality: The gross volume of trees in a
unit area that have died over a specific time
period.

Gross volume: The volume contained within the
bole of a tree, including wood, rot, and hollow



portions. Utilization standards of stumps and
tops vary between measurements and should be
specified.

Inoperable Forest Lands: Areas of forest land
thatare presently inoperable because of physical,
financial, or administrative constraints. Factors
include slope, access, soil stability, volume per
acre, and proximity of a stand to other stands.

Land Cover Class: A grouping of vegetation
stand types based on species and net volume per
acre.

A. High volume conifer: Stands identified by
type maps as containing spruce and/or hem-
lock of sawtimber size and high density.

B. Medium volume conifer: Stands identified
by type maps as containing spruce and/or
hemlock of sawtimber size and medium den-
sity.

C. Low volume conifer: Stands identified on
type maps as containing spruce and/or hem-
lock of Jow density.

D. Cottonwood: Stands identified on type
maps as being comprised primarily of cotton-
wood.

E. Regeneration: Areas that have had more
than 50% of the basal area of the stand removed
by timber harvests since 1960.

F. Woodland non-forest Land not covered
with trees. Includes brush fields interspersed
between standing timber that potentially can
support tree growth, and areas above timbes-
line that cannot support tree growth.

Local volume tables: Tables for a prescribed area
estimating tree volume as a function of diameter
and height for a species or species group.

Log grade: A classification of logs based on ex-
ternal characteristics as indicators of quality or
value. Grade determination follows the 1982 edi-
tion of the Puget Sound Log Scaling and Grading
Rules.

Net growth: The difference in net volume for a
unit area over a specific time period.

Net mortality: The net volume of trees in a unit
area that have died over a specific time period.

Net volume: The usable portion of a tree, equal
to gross volume less deductions for rot, sweep,
or other defects affecting the use for wood prod-
ucts.

Non-commercial forest: Land classified as
woodland non-forest or water.

Operable lands: Stands or portions of stands
determined to be economically and environmen-
tally feasible to harvest under present standards.
Factors include slope, access, soil stability, vol-
ume per acre, bridge building and maintenance
requirements, and proximity of a stand to other
stands.

Scarification: Mechanical process of disturbing
the forest floor to enhance the establishment and
development of a new forest crop. The forest
floor is the layer of unincorporated organic mat-
ter that lies on top of the mineral soil, composed
of fallen leaves, twigs, and other plant remains.

Scribner Board-foot Volume: Volume com-
puted using the Scribner log rule. Scribner is an
empirical log rule that estimates the number of
board feet contained in a log based on the length
of the log and diameter at the small end. Allow-
ance is made for saw kerf and slab waste.

Size Class: Classification of individual trees
based on diameter at breast height:

Seedling-sapling: Trees 0.0 to 4.9 inches
D.B.H.

Poletimber: Trees 5.0 - 10.9 inches D.B.H.

Small sawtimber: Trees 11.0 - 20.9 inches
D.B.H.

Large sawtimber: Trees exceeding 21.0inches
D.B.H.

3-point fixed plot: Sampling method using three
plots of fixed area close to each other.

Timber base: Operable land available for timber
harvest.

Tree class: Category of basic tree description.

1. Desirable crop tree: Live overstory tree of
a commercial species less than 150 years old
(estimated) that is free of defect indicators, and
exhibits good form and a healthy crown.

2. Acceptable crop tree: Live non-cull tree of
a commercial species less than 150 years old




(estimated) with a normal, conical shaped
crown.

3. Mature high risk tree: Live non-cull free of
a commercial species greater than 150 years
old (estimated) of fair or poor vigor.

4. Mature low risk tree: Live non-cull tree of
a commercial species greater than 150 years
old {estimated) of good vigor.

5. Rotten cull tree: Live tree containing more
than 75% defectin softwoods or more than 50%
defect in hardwoods.

6. Sound cull tree: Live free, not rotten, but
unable to produce one merchantable log now
or in the future due to poor form, deformed or
sparse crown, or of a noncommercial species.

7. Salvable dead tree: Tree of a commercial
species that has died within the last 5 years and
contains at least one merchantable log.

8. Non-salvable dead tree: Tree dead less than
five years of acommercial species that contains
no salvable sawlogs.

9. Older dead tree: Treesdead longer than five
years.

Variable radius plot: A plot on which a prede-
termined critical angle is projected from a central
point, and swept in a full circle, to determine the
basal area, tree count, and volume per unit of
area. Theradius of this plot is a function of tree
diameter and is, therefore, variable,



OBJECTIVE

This project was designed to provide a reliable
forest inventory of lands designated operable
and available for harvest under the 1986 Haines

State Forest Resource Management Area
Management Plan.

INTRODUCTION

The Haines State Forest Resource Management
Area was legislatively designated on July 1, 1982
by AS 41.15.500-41.15.541. The forest was estab-
lished forutilization, perpetuation, conservation,
and protection of the land and water, including
the use of renewable and nonrenewable re-
sources through multiple-use management.

The State Forest contains approximately 289,389
acres with 270,410 acres under State ownership.
It is located between latitudes 59° and 60° north,
and longitudes 135° and 137° west. The Haines
area is in a transition zone between maritime and
continental climates. Rainfall at the Haines ter-
minal averages 51 inches per year, with most of

that falling between September and March. Up .

the Klehini River near the Canada border, rainfall
averages 34 inches annually. The average tem-
perature for Haines terminal is 57°F in July and
22°F in January. Near the border, the July
average is 58°F and January is 14°F.

The Haines State Forest is composed predomi-
nantly of two forest types, Western hemlock-
Sitka spruce (SAF 225), and Black cottonwood -
Willow (SAF 222). Black cottonwood (Populus
trichocarpa Torr. & Gray) occurs primarily within
the alluvial areas along major rivers and streams.
In older cottonwood stands, Sitka spruce (Pices
sitchensis (Bong.) Carr.) has become well estab-
lished, creating a transitional forest between the
two major types. Away from the rivers, western
hemlock (Tsuga heterophylla (Raf.) Sarg.) is typi-
cally the dominant species, changing to Sitka
spruce and mountain hemlock (Tsuga merten-
siana (Bong.) Carr.) at higher elevations. Stock-
ing and height growth decrease as elevation
nears treeline. Minor species components of
lodgepole pine (Pinus contorta var. latifolia
Engelm.), paper birch (Betula papyrifera var. com-
mutata (Reg.) Fern.), and aspen (Populus tremuloides
Mitchx.) occur throughout the forested areas.

PAST INVENTORIES

Several formal and informal forest inventories
have been performed in the Haines area. The
earliest report is a 1949 survey by George Gustaf-
sen and Robert Mounteer for the Department of
Interior, Bureau of Land Management. The sur-
vey indicated a sufficient volume of timber to
sustain industrial development. Most lands
were then in the public domain, managed by the
USDI Bureau of Land Management.

The USDA Forest Service, in cooperation with
the State of Alaska, Division of Lands, conducted
an intensive timber inventory of the Haines-
Skagway area. Field data was collected in 1965
on fixed area cluster plots which were systemati-
cally selected from a base of several thousand
aerial photo plots. Each field plot was comprised
of three ome-fifth acre sub-plots. Trees were
numbered to provide the means for an accurate
remeasurement during the 1985 reinventory.
The results of the original inventory are publish-
ed in the USDA Forest Service Resource Bulletin
PNW-67 (LaBau and Hutchison 1976). The 1965
inventory included a land base of 449,300 acres.

1985 INVENTORY

In 1985, the second intense inventory was under-
taken to refine volume, growth, quality, and pro-
ductivity estimates of the timber component on
lands designated as the Haines State Forest Re-
source Management Area. Using direction and
constraints culminating in the 1986 management
plan, primary resource use and operability were
determined. The 1986 management plan also di-
rected the recalculation of allowable cut based on
this inventory. The forest was stratified prior to
allocating random sample plots and studies were
devised to estimate defect and growth rates.




SAMPLE DESIGN

To accomplish the objectives of the inventory, six
phases were identified:

1. Select and measure a stratified random sam-
ple of five point, variable radius, cluster plots,
including the establishment of new permanent
plots;

2. Sample all potential remeasure plots from
the 1965 inventory which fell within the State
Forest;

3. Select a sub-sample of trees from the strati-
fied sample for defect analysis, volume table
construction, and the determination of short
log to long log ratio for Scribner board-foot
scale;

4. Compile past individual stand stocking re-
ports to summarize the status of regeneration
on harvested lands;

5. Develop and automate key management
"layers” in a Geographic Information System
(GIS) to enhance analysis and management of
resources within the State Forest.

6. Facilitate a cooperative effort with the USDA
Forest Service, PNW Research Station in Jun-
ea, to learn more about characteristics of sec-
ond growth timber stands in the Haines area.

Based on estimates of variation from the 1965
inventory, an overall target of plus or minus ten
percent accuracy at the 95% confidence level for
gross volume estimates was set. A total of 89
five-point cluster plots were selected for volume
and stocking determinations. Permanent plots
were to be established at 31 of these locations.

The plots were assigned using rules of optimal
allocation among four timbered strata that were
identified in the forest management plan oper-
ability analysis (see pages 133-134 of HSFRMAP).

Stratum 1 - High Volume Stands
Straturn 2 - Medium Volume Stands
Stratum 3 - Low Volume Stands
Stratum 4 - Cottonwood

A fifth stratum, Young Growth Spruce, wasiden-
tified to provide information on second growth
stands using the cluster plot system. This stra-

tum proved to be mislabeled as most areas were
high elevation spruce and hemlock stands. Five
of the seven plots measured were dropped from
the analysis because of inoperability. Two plots
were reallocated to their initial strata. Any acres
that were originally considered for this stratum,
based upon the mapped forest types, were as-
signed to their original strata of high, medium,
or Jow volume potential. Two "Low" plots were
dropped due to inoperability. The 82 resulting
plots were analyzed to create the tables in this
report.

Because of revisions to the forest plan after
awarding the field measurement contract, the
plan’s timber base is a subset of the land base
sampled. 13 of 82 plots are in locations now
unavailable for timber harvest. All 82 plots are
used to strengthen the statistical basis of volume
and stocking. The 69 "in" plots predict overall
gross volumes 2% higher than the 82 plots. Per
acre volume figures using all 82 plots are noted
by the term "Operable and Inventoried" or
"Weighted for Operable and Available Forest
Land". Any composite estimates are based on an
assumption that stratification and operability are
similar on available and unavailable lands. As
the same type mapping and operability criteria
were applied over the entire forest, this assump-
tion seems safe. Statistical analysis has only been
applied to the full 82 plots.

Phases 1 and 2 were accomplished in 1984 and
1985. The 82 plots included in the analysis were
all measured in 1985.

Reports for phases 3 and 6 have been previously
published. The "Haines State Forest Inventory
Fall, Buck, and Scale Defect Study" was written
by Richard Sanders and Calvin Kerr in Septem-
ber, 1985. Wilbur Farr published "Provisional
Site Index and Height Growth Curves for Un-
managed Even-Aged Stands of Western Hem-
lock and Sitka Spruce at Haines, Alaska" in
January, 1985. Richard McMahon computed
"Volume Tables for Old-Growth Western Hem-
lock and Sitka Spruce on the Haines State Forest
and Resource Management Area, Haines,
Alaska" in February, 1986.



Phase 5 has been accomplished including layers
for vegetation, operability, ownership or acqui-
sition authority, roads, and State Forest bounda-
ries. The Geographic Information System (GIS)
database was constructed using ARC-INFO and

is the basis for the acreage figures found in these
tables.

A summary of phase 4 is included in the tables
and described under the heading "Seedling and
Sapling stands".

LAND BASE

The 1985 inventory is based on a total of 270410
acres. This study did not address the forest re-
sources of the Skagway area, which accounts for
much of the difference in acreage between the
1965 and 1985 inventories. Within the Haines
area itself, several major changes in the land and
timber bases have taken place since 1965. Over-
the-counter land sales and Native allotments
have placed some former state and state selected
lands into private ownership. In 1982, the Alaska
Legislature created the Haines State Forest Re-
source Management Area and the Alaska Chilkat
Bald Eagle Preserve (AS 41.15.500-41.15.541 and
AS 41.20.506-41.20.525 respectively). This legis-
lation provided for a long term commitment to
public resource protection and management.

Classifications that allocated lands to primary
and secondary uses in 1979 have further focused
the land base available for timber harvest. In
1984, a careful stand-by-stand analysis to deter-
mine operability was completed by the Haines
Area Forester. Determination of operability for
a given stand may change over time with
changes in harvesting technology and environ-
mental constraints. The 1984 operability desig-
nations are appropriate for this analysis.

Appendix Tables 1 through 9 detail the land base
by ownership, management designations, vege-
tation categories, and geographic subunits.

The following breakdown of Haines State Forest
acreage illustrates the operable and available
forest land:

Total State and University Land (Acres) 270,410

less NON-forasted. .o iierisiernecensnsnns -186,223
Forested or Regeneration 84,187
less inoperable 1ands......c.vecomvveeccrenennns -13,360
Operable Forested Land 70,827
less management cONSTaintS.... s e -21,595
Total Forest Lands Operable and
Available for Harvest (Acres) 49,231

11,504 acres have been harvested since 1960.
10,570 acres are operable and available for har-
vest, while 934 acres are on lands with future
timber harvest constraints. 58 acres were par-
tially cut and have mostly a hemlock residual
cover, while 11,446 acres were clearcut. These
are gross acres and include patches of shrub and
pockets of remaining trees.

The distribution of operable forestland available
for harvest by acquisition authority is as follows:

Owner Area (acres) Percent
Mental Health Grant 39,377 80
University of Alaska 4,620 9
General Selection 4,943 10
School 291 1
All Lands 49,231 100 %




FOREST STRATA

The Haines State Forest Management Area con-
tains 2 forest types of significance: hemlock-
spruce and cottonwood. The hemlock-spruce
type was divided into three strata based on stand
volume. An additional type, Paper birch, was
reported in the 1965 inventory (LaBau and
Hutchison 1976). This type is insignificant
within the Haines State Forest. Regenerationand
woodland-nonforest strata were not sampled.
Acreage breakdowns of the strata may be found
in the Appendix Tables 2 - 9.

The high volume conifer stratum is composed of
western hemlock and Sitka spruce. Mountain
hemlock and cottonwood are minor compo-
nents. Western hemlock is the most frequent
species and accounts for the majority of gross
volume. Sitka spruce is less frequent but makes
up most of the net volume because of its larger
average size and lower defect. Overall stratum
defect averages 44% using Scribner rule and 27%
by cubic volume. Appendix Tables 15 through
19 provide comparisons based on species, stra-
tum, and volume measure.

The medium volume conifer stratum is com-
posed of the same species with different distribu-
tions. Western hemlock and Sitka spruce are
near equal in gross volume despite a large differ-
ence in frequency. Mountain hemlock is more
prevalent accounting for 7% of the gross cubic
volume. Cottonwood is still a minor component.
The medium volume stands average more trees
per acre than the high volume stands but they are
smaller in diameter and shorter. Defect averages
40% Scribner rule and 24% by cubic volume. The
hemlock defect accounts for 78% of the cubic
volume loss and 73% of the Scribner volume
loss.

The low volume conifer stratum has a similar
distribution of western hemlock, Sitka spruce,
and mountain hemlock. More trees occur in the
poletimber size class compared to the High and
Medium strata. Spruce has a significantly larger
average diameter than the hemlocks, accounting
for the higher gross and net volumes. Mountain
hemlocks are typically small diameter, making
up 5% of the gross cubic volume. Cottonwood
remains a minor component of the stand. Hem-
locks account for 68% of the cubic volume defect
and 61% of the Scribner defect.

In comparing the three conifer strata, the fre-
quency and size of Sitka spruce changes very
little, while the hemlocks vary considerably. Be-
cause of the high hemlock defect, the net volumes
vary little among the high, medium, and low
strata. Defect and species mix does vary from
subunit to subunit, however, the sampling inten-
sity was too small to make sound conclusions at
the subunit level.

The cottonwood type makes up 3,590 acres of the
State Forest. Most of the cottonwood type was
included in the legislatively designated Alaska
Bald Eagle Preserve. Black cottonwood and
Sitka spruce occur at about the same frequency,
with western hemlock a minor component. Pure
stands of cottonwood commonly contain a dense
understory of cranberry, grass, alder, and other
vegetation that inhibit conifer regeneration.
Sitka spruce is an emerging understory in the
mixed stands. Cottonwood quality and defect is
highly variable, and markets are erratic. The
Haines studies did not intensively measure cot-
tonwood defect nor create a local volume table.

Proportion of S'pecies Occurring in each Stratum (stem count)

Stratum Sitka Western Mountain Black
Spruce Hemlock | Hemlock | Cottonwood
High Volume Conifer 28% 69% 3% 0%
Medivm Volume Conifer 22% 57% 16% 5%
Low Volume Conifer 31% 42% 26% 1%
Black Cottonwood 41% 15% 0% 45%




FOREST VOLUME

Proportion of Total Volume by Species

Volume Measure Sitka Western | Mountain Black

Spruce | Hemlock | Hemlock | Cottonwood
Gross Cubic Feet 43% 49% 5% 3%
Net Cubic Feet 51% 41% 4% 5%
Gross Scribner 46% 47% 4% 3%
Net Scribner 60% 33% 3% 4%

The estimated total gross volume for the Haines
State Forest is 493 million cubic feet or 2,672
million board feet (Scribner, 16 foot logs). Oper-
able lands available for timber harvest contain a
total net volume of 203 million cubic feet, or 879
million board feet. Net volume averages 5,255
cubic feet or 22,699 board feet per acre over the
38,719 acres of unharvested land. Gross volumes
are 6,967 cubic feet or 37,890 board feet per acre.
The defect percent for all species is 25% for cubic
measure and 40% for board foot measure.

Appendix Table 15 and 16 detail the volumes per
acre by strata, species,and volume measure. Ta-
bles 18 and 19 provide volume estimates weighted
for the operable and availible forest land. Net
volume distribution by species is significantly dif-
ferent from the gross volume figures, due to the
greater level of defect in hemlock. As mentioned
in the stratum descriptions, Sitka spruce volume
does not change appreciably between the three
conifer strata and thus forms a greater proportion
of the stand volume in the lowest volume stands.

Gross and net volume for Sitka spruce, western
hemlock, and mountain hemlock were derived
from the Fall, Buck, and Scale study and defect
analysis performed by Sanders and Kerr. The
following are the equations used: (McMahon,86)

Cubic Foot Volume, Spruce & Hemlock,
Haines, Alaska

1 foot stump to 6 inch top, diameter at 4.5 ft.,
total height.

V=032370 + 000214 * DBH * 80897

« Totggw 111278

Scribner Board Foot Volume, Spruce & Hem-
lock, Haines, Alaska foot stump to 6 inch top,
diameter at 4.5 ft., total height.

V= 1332049 +0.00371 * DBR * 181820 wp i3y 40 137125

Published equations were used for other tree
species:

Cubic foot volume, Black cottonwood and
willow. USDA-USFS Research Note NOR-6,
Table 16. 1 foot stump fo 6 inch top, 4.5 ft.
diameter, total height.

Cubic foot volume, Paper birch. USDA-USFS
Research Note NOR-6, Table 11. 1 foot stump
to 4 inch top, diameter at 4.5 ft., total height.

Scribner board foot volume, Black cottonwood (Bal-
sam poplar) and willow. USDA-USFS Research
Note NOR-5, Table 9. 1 foot stump to top equal to
40% of DBH, diameter at 4.5 ft., total height.

Scribner board foot volume, Paper Birch (and
aspen). USDA-USFS Research Note NOR-5, Ta-
ble 6. 1 foot stump to top equal to 40% of DBH,
diameter at 4.5 ft., total height.

Commerdial forest lands in the Haines State Forest
Resource Management Area are dominated by
stands over 150 years old. The seedling-sapling age
class originates primarily from harvested lands.
Young sawtimber stands, less than 150 years old, and
poletimber standsare infrequent, comprising only 9%
of the forested area. Many of these young stands are
of the cottonwood type. This age class imbalance is
the result of few catastrophic events such as wildfire
and the low incidence of timber harvest before 1960.




General Age Class Distribution

Mature and over mature Saw 150 Years or greater {(acres) | 66,695 79 %

Young Growth Pole and Saw less than 150 Years 7,252 9 %

Seedling and Sapling since 1960 10,137 10 %
Total Forest Land (acres) 84,084

Old growth criteria were not defined for this
inventory and are not reported.

QUALITY OF SAWTIMBER

Few logs in the Haines State Forest, about two
percent, receive grades of number 1 sawlog, spe-
cial mill or better, using the Puget Sound Log
Scaling Rules. Scale data collected over the 1980-
1990 period shows the following distribution of
log grades.

Log Grades based on Scale Data
Percent of Net Scribner Volume 1980 - 1990

Spruce % Hemlock %
Number 1 Sawlog 1.1 0.3
Special Mill 2.6 1.1
Number 2 Sawlog 59.3 29.9
Number 3 Sawlog 25.1 16.0
Number 4 Sawlog 2.6 3.3
Utility 9.5 49.3

Over 90 percent of the net volume for hemlock
and spruce was scaled number 2 sawlogs, num-
ber 3 sawlogs, or utility. Utility grades for hem-
lock included half the net volume (49%) due to
the high levels of defect common in this species.
By comparison, only 9% of the spruce volume
received a similar grade.

GROWTH AND MORTALITY

Growth and mortality figures were computed
from the remeasurement in 1985 of thirty fixed
area (3-point, 1/5acre) locations originally estab-
lished in 1965. The net annual growth averaged
only 22.8 board feet or 9.8 cubic feet per acre

during the 20 year period. Confidence limits on
these estimates, at the 95 percent level, are
+/- 20.6 cubic feet or 113 board feet. Spruce
mortality and expanding decay in live hemiock
trees canceled volume increases from height and
diameter for the surviving trees.

Several trends emerged from the analysis of re-
measure plots: Spruce trees are dying at a much
higher rate than hemlock or cottonwood. This
mortality rate partially offsets the positive net
volume growth of spruce trees. Overmature
hemlocks tend to lose more volume through de-
cay than they gain through gross growth (diame-
ter and height growth), resulting in a negative
growth rate, despite the low level of mortality.

The major implication from these results is that
current yields are far less than their potential
under managed stands. Existing stands typically
contain high levels of decay and mortality, and
low rates of height and diameter growth. Second
growth stands will contain low levels of decay
and rapid rates of height and diameter growth.

FOREST REGENERATION

Within the entire Haines State Forest, 11,446
acres of state land have been clear-cut harvested
since 1960. Regeneration of these areas has been
measured using stocking surveys. Sampling in-
tensity and plot sizes varied between surveys,
consequently survey statistics cannot be created
for the group as a whole. Of the 2,353 small fixed
plots taken throughout the harvested area, 1,146
or49% were stocked with atleast one conifer tree.



Species Composition of Regeneration Plots

Sitka spruce 55%
Western and Mountain hemlock 4%
Black cottonwood 24%

3. Areas of heavy scarification and compaction
(roads and landings) have regenerated with
alder. Moderate compaction {(embankments)
favors cottonwood.

Note: Many plots contain more than one species.

Based on these observations, the following con-
clusions are made:

1. Lower elevation, well stocked stands, have
good to excellent regeneration from natural
seeding as long as there was some scarification.
Natural regeneration is more likely to be defi-
cient in those units that were yarded in the
winter, when snow cover and frozen ground
inhibit soil and brush disturbance.

2. N