~ (r‘flﬂ-ﬂ

743 2

Contract No. 53-0109-0-00-00304

Effectiveness

Growth Forest

of Young

tat

Hab

Idlife

ing W

for Enhanc

CORPORATION

formerty the Environmenta/ Division of Ebasco Services Incorporated

ENSERCH
ENVIRONMENTAL

Southeast Alaska

JLME11 1204

603_0302

Page 1 of 107



(@)
LDINIIAINCALING WRLAJLADL IMADILLIAL JIN 11110 1UIN

FINAL REPORT

TLEEOTTUERENLDQCC NE CIT VICTTIT TTITDAT ANMOANDIEIC A’I"'Tf\\TC
o L L 3 IO

AA VYV EUANIADWD VL' DAL YV AN Udsl UINDML AVANJL/ALL

OF YOUNG-GROWTH FOREST

WITMTTED ITADTITAT NN TLOD ’I"f\\TG

FOREST, SOUTHEAST ALASKA

Prepared by:

Dominick A. DellaSala
Kathleen A. Engel
David P. Volsen
Randai L. Fairbanks
Enserch Environmental Corporation

(formerly the Environmental Division of Ebasco Services Incorporated)

YT A NONNA A AN

beuevue WA Y3UU4-44UD

Joan C. Hagar

William C. McComb
Oregon State University
Department of Forest Science
Corvallis, OR 97331
and

Kenneth J. Raedeke

Raedeke Associates, Inc.
Seattle, WA 98115

August 1994

JLMsIT

16\ USFS \O§Q36A * 8-10-94

05

603_0302
Page 2 of 107



ACKNOWLEDGEMENTS X
1.0 INTRODUCTION 1-1
2.0 STUDY AREA AND EXPERIMENTAL DESIGN 2-1
3.0 EFFECTS OF SILVICULTURAL MODIFICATIONS OF TEMPERATE
RAINFOREST ON BREEDING BIRD COMMUNITIES IN SOUTHEAST
ALASKA 3-1
3.1 INTRODUCTION 32
3.2 METHODS 3-4
3.2.1 Vegetation Sampling 3-5
3.2.2 Breeding Bird Sampling 3-6
3.2.3 Statistical Analysis 3-7
3.3 RESULTS 3-8
3.3.1 Vegetation Characteristics 3-8
3.3.2 Avian Community Indices 3-10
3.3.3 Breeding Bird Abundance 3-11
3.3.4 Breeding Bird Abundance and Vegetation Characteristics 3-13
3.4 DISCUSSION 3-13
3.4.1 Young Growth 3-13
3.4.2 0OIid Growth vs. Young Growth 3-16
3.5 CONCLUSIONS AND MANAGEMENT RECOMMENDATIONS 3-18
4.0 EFFECTS OF SILVICULTURAL MO“I"ICA’"IONS OF TEMPERATE -
RAINFOREST ON WINTERING BIRD COMMUNITIES IN SOUTHEAST
ALASKA 4-1
4.1 INTRODUCTION 4-1
4.2 METHODS 4-3
4.2.1 Vegetation Sampling 4-4
4.2.2 Winter Bird Sampling 4-4
4.2.3 Statisticai Analysis 4-5
G:\WP16\USFS\06036A * 8-10-94 il

JLM511 1205

603_0302
Page 3 of 107



CONTENTS (continued)

4.3 RESULTS 4-6
4.3.1 Vegetation Characteristics 4-6
4.3.2 Winter Bird Abundance 4-6

4.4 DISCUSSION 4-8

4.5 CONCLUSIONS AND MANAGEMENT RECOMMENDATIONS 4-11

5.0 PRELIMINARY HABITAT CAPABILITY MODEL FOR A NEOTROPICAL
MIGRANT ASSOCIATED WITH OLD-GROWTH, COASTAL

TEMPERATE RAINFOREST IN SOUTHEAST ALASKA 5-1
5.1 INTRODUCTION 5-1
5.2 SPECIES SELECTION 5-2
5.3 PACIFIC-SLOPE FLYCATCHER LITERATURE REVIEW 5-3
5.3.1 Breeding Range and Systematics 5-3
5.3.2 Habitat Use 5-4
5.4 PACIFIC-SLOPE FLYCATCHER HABITAT MODEL 5-6
5.4.1 Model Development 5-6
5.4.2 Habitat Model 5-7
5.4.3 Habitat Capability 5-8
5.5 CONCLUSIONS AND MANAGEMENT RECOMMENDATIONS 5-9

6.0 EFFECTS OF SILVICULTURAL MODIFICATIONS OF
YOUNG-GROWTH FOREST ON FORAGE AVAILABILITY AND
WINTER/SPRING HABITAT USE OF SITKA BLACK-TAILED DEER,

PRINCE OF WALES ISLAND, SOUTHEAST ALASKA 6-1
6.1 INTRODUCTION 6-1
6.2 METHODS ' 6-4
6.2.1 Vegetation Sampling 6-4
6.2.2 Deer Pellet-group Counts 6-6
6.2.3 Winter Track Surveys and Snow Cover Estimates 6-6
6.2.4 Statistical Analysis 6-7
6.3 RESULTS 6-8
6.3.1 Vegetation Characteristics 6-8
6.3.2 Forage Species 6-10
6.3.3 Deer Pellet-group Counts 6-14
6.3.4 Snow Coverage and Winter Deer Track Counts 6-14
G:\WP16\USFS\06036A * 8-10-94 ii

JLME511 1207

603_0302
Page 4 of 107



6.4 DISCUSSION 6-16
6.4.1 Deer Forage and Pellet-group Counts 6-16
6.4.2 Snow Coverage and Deer Winter Track Counts 6-20
6.5 CONCLUSIONS AND MANAGEMENT RECOMMENDATIONS 6-20
7.0 OVERVIEW AND SUMMARY 7-1
7.1 MANAGEMENT INDICATOR SPECIES 7-1
7.2 BREEDING BIRDS 7-2
7.3 WINTERING BIRDS 7-3
8.0 RECOMMENDATIONS FOR FUTURE STUDIES 8-1
9.0 LITERATURE CITED 9-1
APPENDIX A - INCIDENTAL OBSERVATIONS (1992-93)
APPENDIX B - STUDY STAND MAPS
APPENDIX C - WINTER BIRD DETECTIONS
APPENDIX D - MIGRATORY STATUS OF FOREST BIRDS
A\WP16\USFS\06036A ® 8-10-94 iv
14 4900
i1 Levo
603_0302

Page 5 of 107



B-1

B-2

B4

B-5
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FIGURES - APPENDIX B

Location of non-treated (C), gapped (G), thinned (T), and old-
growth (O) stands in geographic areas 1-5, Prince of Wales Island,
southeast Alaska. Site codes include geographic locations (1-5) and
stand types (C, G, T, O).

Location of non-treated (C), gapped (G), thinned (T), and old-growth (O)
stands within Craig Quads D3 and D4. Site codes include geographic

locations (1-5) and stand types (C, G, T, O).

Location of stand 1-C (Non-treated). Transect segments (dashed
line) have letter codes and bird count stations along transects have
numbered codes.

Location of stand 1-G (Gapped). Transect segments (dashed line)
have letter codes and bird count stations along transects have
numbered codes.

Location of stand 1-T (Thinned). Transect segments (dashed line)
have letter codes and bird count stations along transects have
numbered codes.

Location of stand 1-O (Old Growth). Transect segments (dashed
line) have letter codes and bird count stations along transects have
numbered codes.

Location of stand 2-C (Non-treated). Transect segments (dashed
line) have letter codes and bird count stations along transects have
numbered codes.

Location of stand 2-G (Gapped). Transect segments (dashed line)
have letter codes and bird count stations along transects have
numbered codes.
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B-9

B-10

B-11

B-12

B-13

B-14

B-15

B-17

FIGURES (continued)

Location of stand 2-T (Thinned). Transect segments (dashed line)
have letter codes and bird count stations along transects have
numbered codes.

Location of stand 2-O (Old Growth). Transect segments (dashed
line) have letter codes and bird count stations along transects have
numbered codes.

Location of stand 3-C (Non-treated). Transect segments (dashed
line) have letter codes and bird count stations along transects have
numbered codes.

Location of stand 3-G (Gapped). Transect segments (dashed line)
have letter codes and bird count stations along transects have
numbered codes.

Location of stand 3-T (Thinned). Transect segments (dashed line)
have letter codes and bird count stations along transects have
numbered codes.

Location of stand 3-O (Old Growth). Transect segments (dashed
line) have letter codes and bird count stations along transects have
numbered codes.

Location of stand 4-C (Non-treated). Transect segments (dashed
line) have letter codes and bird count stations along transects have
numbered codes.

Location of stand 4-G (Gapped). Transect segments (dashed line)
have letter codes and bird count stations along transects have
numbered codes.

Location of stand 4-T (Thinned). Transect segments (dashed line)
have letter codes and bird count stations along transects have
numbered codes.
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FIGURES (continued)
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3-1  Vegetation characteristics (¥+SE) of non-treated, canopy-gapped, and
precommercially thinned young-growth (20 years), and old-growth (> 150
years) conifer forest stands on Prince of Wales Island, southeast Alaska,
1991-92 39
3-2  Mean (+SE) breeding bird abundance (summed over 4 stand visits, 5
sampling stations/stand, and 2 breeding seasons) for non-treated, canopy-
gapped, and precommercially thinned young-growth (20 years), and old-
growth (> 150 years) conifer forest stands on Prince of Wales Island,
southeast Alaska, 1991-92 3-12
4-1  Vegetation characteristics (¥+SE) of non-treated, canopy-gapped, and
precommercially thinned young-growth (20 years), and old-growth (> 150
years) conifer forest stands on Prince of Wales Island, southeast Alaska,
1991-92 4-7
4-2 Mean (+SE) winter bird abundance (summed over 4 stand visits, and 5
sampling stations/stand, and 2 winters) for non-treated, canopy-gapped,
and precommercially thinned young-growth (20 years), and old-growth
(> 150 years) conifer forest stands on Prince of Wales Island, southeast

Alaska, 1991-92 and 1992-93 : 4-9
5-1 Life form and habitat association of neotropical migrants, Prince of Wales

Island, southeast Alaska 5-4
5-2  Capability of habitats to support breeding Pacific-slope flycatchers in

southeast Alaska - preliminary models 5-8

6-1  Vegetation characteristics (f+SE) of non-treated, canopy-gapped, and

precommercially thinned young-growth (20 years), and old-growth (> 150

years) conifer forest stands on Prince of Wales Island, southeast Alaska,

1991-92 6-9
6-2 Mean (+SE) percent cover of fern, forb, and shrub layers in non-treated,

canopy-gapped, and precommercially thinned young-growth (20 years),

and old-growth (> 150 years) conifer forest stands on Prince of Wales

Island, southeast Alaska, 1991-92 6-10
6-3  Mean (+SE) percent cover of forb species considered forage of Sitka

black-tailed deer in non-treated, canopy-gapped, and precommercially

thinned young-growth (20 years), and old-growth (> 150 years) conifer

forest stands on Prince of Wales Island, southeast Alaska, 1991-92 6-11
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TABLES (continued)

6-4  Mean (+SE) percent cover and height of shrub species considered forage

of Sitka black-tailed deer in non-treated, canopy-gapped, and

precommercially thinned young-growth (20 years), and old-growth (>150

years) conifer forest stands on Prince of Wales Island, southeast Alaska,

1991-92 6-12
6-5 Mean (+SE) percent cover and height of tree seedlings/saplings (< 5-cm

dbh) considered forage of Sitka black-tailed deer in non-treated, canopy-

gapped, and precommercially thinned young-growth (20 years), and old-

growth (>150 years) conifer forest stands on Prince of Wales Island,

southeast Alaska, 1991-92 ' 6-13
6-6 Mean (+SE) number of Sitka black-tailed deer pellet groups/1500 m, deer

winter tracks/100 m, snow depth, and snow cover in non-treated, canopy-

gapped, and precommercially thinned young-growth (20 years), and old-

growth (> 150 years) conifer forest stands on Prince of Wales Island,

southeast Alaska 1991-93
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1.0 INTRODUCTION

The Tongass National Forest (i.e., the "Forest") encompasses approximately 7% of
Alaska’s total land mass and is the largest of the 156 U.S. National forests (USDA
Forest Service 1991 Chpt 1: 9). The Forest spans most of coastal southeast Alaska,
from the Yakutat forelands south to the Dixon Entrance, and includes some of the most
expansive areas of coastal temperate rainforest remaining in North America today.
Approximately 23% of the 6.8 million ha comprising the Forest are currently designated
for timber production (USDA Forest Service 1991 Chpt 2: 19). Clearcut logging, with
reliance on natural regeneration and seeding from adjacent forests, is the most widely
used regeneration system in the Sitka spruce (Picea sitchensis) - western hemlock (Tsuga
heterophylla) association (Ruth and Harris 1979, USDA Forest Service 1991 Chpt 3:
318). Consequently, considerable amounts (approximately 143,158 ha) of old growth
(>150 years, Capp et al. 1992:11, plot sensitivity analysis method) have been replaced
by extensive areas of even-aged forests <40 years old (USDA Forest Service 1991
Chpt 3: 30).

About 5,621 ha of young (15-25 years) spruce-hemlock stands on the Forest have been
treated silviculturally by the Forest Service over the last decade to enhance habitat for
select species of wildlife. Precommercial thinning and the creation of 0.05-ha gaps
within the overstory canopy of dense, young forests are 2 standard methods that have
been used to accomplish this goal. An additional 24,282 ha have also been
precommercially thinned, primarily to enhance young forests for timber production.
The purpose of the habitat enhancement treatments has typically been to maintain and
encourage shrub and herbaceous plant growth in the understory layer of young
spruce-hemlock forests, primarily for the benefit of Sitka black-tailed deer (Odocoileus
hemionus sitkensis). Information describing the response of other wildlife species to
these treatments, however, is lacking, and baseline data on wildlife community
composition in the older forests of southeast Alaska is limited.

The main objective of this study was to evaluate the effectiveness of 2 silvicultural
modifications (gapping and thinning) of young-growth forest for enhancing and/or
maintaining habitat quality for select Management Indicator Species (MIS) and for
species of breeding and wintering birds. To accomplish this objective, we described the
occurrence and abundance of various wildlife species in non-harvested (i.e., old growth)
forest adjacent to young-growth stands. Old-growth forest was studied to (1) identify

G:\WP16\USFS\06036A e 8-10-94 1-1
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bird species composition and abundance associated with various characteristics of old-
growth forest, (2) describe conditions in the young-growth forests prior to clearcut
logging, and (3) determine whether the silvicultural modifications of young-growth
stands were effective in accelerating the development of important structural
characteristics present in old growth.

Some species of neotropical migrant (i.e., long-distance migrant) birds have declined
drastically in North America; these declines have been partially attributed to habitat loss
on breeding grounds, such as southeast Alaska (Finch 1991). Therefore, we identified a
neotropical migrant that appeared to be associated with old-growth forest in southeast
Alaska, and developed a preliminary habitat-based model that may eventually be used to
monitor changes in habitat capability of managed stands on the Forest for supporting thi
species after timber harvest.

More specific objectives of this study inciuded the foiiowing:

(1) compare the occurrence and abundance of select MIS, and breeding and
________ PR NPT ISR VIS I LY. St R [N |
wullclulg U b UCLWCCII sHviCuliurally Imouinicu and noi- dLlCU
young-growth forest stands;

(N comnare tha accurrence and nndance nf calect MIS hreadin nd

\hl VUILIP“—[V Lilw UviwUiliwviiviw Uil W VUL OwivwL LVAAU UL W\Ll.l 6 u.ll\-l

wintering birds, and neotropical migrants, between young- (treated and non-
treated) and old-growth forest;

(3) identify habitat characteristics that may account for differences in occurrence
and abundance of avian species between young- and old-growth forest;

(4) identify a neotropical migrant bird associated with old-growth forest in
southeast Alaska and develop a model that can be used to predict effects of
timber management activities on habitat capability for the species; and

(5) provide management recommendations for select MIS and other wildlife
species associated with young- and old-growth forest on the Tongass
National Forest.

During the first year of study, we compieted an Annual Report that provided a detaiied
literature review of the distribution and habitat use of 13 MIS of the Tongass National

Q
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Forest (DellaSala et al. 1992). Results of this report were used to determine the

likelihood of occurrence of the 13 MIS in our study area and the need to include these
field studies. The 13 MIS evaluated included the following: red squirrel

"

epr—\nmc in ou

SLAUS 21 VUke

Vs 2 1 I S R zma moet e oY Lo P e re s

(Tamiasciurus hudsonicus), black bear (Ursus americanus), brown bear (U. arcios),
marten (Martes americana), river otter (Lutra canadensis), Sitka black-tailed deer,
mountain goat (Oreamnos americanus), gray wolf (Canis lupus), Vancouver Canada

vurnronhaluel rad_hranctad

a Dy ﬁnhnl’l’"l‘, frluA hald anala (EHAalinsotiic 1o _
0wy LUl ’mbw}’ AT ULIVAD WAL

gl\nn D7 ui "uta LUt Julv Yu), vaiu vagiv Uluuucc—
sapsucker (Sphyrapicus ruber), hairy woodpecker (Dendrocopus villosus), and brown
creeper (Certhia familiaris). Based on this review, and 2 years of f eld studies in our

study area, most of these 13 MIS either use young growth only occasionally or do not

Suie y 12000 O UIGST 20 VAL TAUllCE B JUREg pAVWRAL LRy O MG e

At . i TR

occur in our Silldy area. information on the MIS that were observed ]IlII'CqUBD[ly in the
study area is provided in the Annual Report (DellaSala et al. 1992) and in Appendix A
of this report. Other MIS, such as Sitka black-tailed deer, red-breasted sapsucker, and

hrawn oraanar wara nhearvad cammanly during fiald cmidiag and are thie diconcgad
ULUWIL VIVA/ \/1, WUl UvUowl YV vuLLLLLIvii uu‘.l.us 1IVIU SLUUIVD Allu alv tiiud uidvuddu
heremn

iS renort renrese; vestigation desioned to address
I'ms report represe estigation designed to address

the auovc Stdté(l OD_]CLIIVGB lﬂC I'CPOI'[ lb QIVI(JC(I mw Ll’ldp[@fs Ddbeﬂ on taxonomic
groups and study objectives. Chapter 2 provides a description of the study area for the
wildlife studies discussed in Chapters 3 through 6. Chapters 3 through 6 were prepared

tidy and rafar tn ﬂro‘nnw|n
u J auu l\/l.\/l w I_J 1UUD

chapters only when necessary to limit redundancy. A summary and overview of the
major findings of the study are provided in Chapter 7 and recommendations for future

studies are provided in Chanter 8 These chanters were nrmared as semi-independent

4 vo Qiv paUVILOE 2 RAapies CRGPRCIS WA el A TP vVl

documents formatted for future publication in peer-reviewed journals.
G:\WP16\USFS\06036A ¢ 8-10-94 1-3
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2.0 STUDY AREA AND EXPERIMENTAL DESIGN

The study area was located on the northern portion of Prince of Wales Island (i.e., the
"Island"), approximately 35 km northwest of Ketchikan, Alaska (§6°01’ N, 132°51’ W,
Appendix B-1). The Island is part of the Alexander Archipelago and is located on the
southern tip of the Forest in the Ketchikan Administrative Area. Prince of Wales Island
is the third largest (approximately 5,778 km?) island in the United States. The Island is
surrounded by numerous smaller mountainous islands and fjords. Clarence Strait

separates the Island from the mainland by a minimum distance of 9 km.

Climate on the Island is characterized by a unique combination of moderate temperatures
and high rainfall resulting from the warm Alaska Current. In general, the climate is
increasingly colder and drier moving from south to north (DeMeo 1989). Notably,
these localized differences in climate influence site productivity and distribution of over
37 major plant associations on the Island (DeMeo 1989). Summer conditions at
sea-level typically range from 9°C and 107 mm of rainfall in May to 13°C and 43 mm
of rainfall in August (mean monthly averages for 1908-1987, Alaska State Climate
Center, University of Alaska). Winter conditions typically range from 4°C and 109 mm
of snowfall in December to 3°C and 223 mm of snowfall in February. Winter weather
conditions on the Island varied considerably between 1991-92 and 1992-93. The winter
of 1991-92 (i.e., "mild winter") was characterized by mean monthly temperatures that
were about 1° to 4°C above the 29-year average (climatic records on file with the
Ketchikan, Alaska, weather station, approximately 30 km southeast of the study area),

with cnr\\nfqn nracant in tha ctndv area anly r‘nﬂnn A- rlou nnr‘nd in Fahriiary and
VYAl SMIU VY 1 PITOUIIL I UlT Stuly daita Ully Uullilg a 6- ay PUlivl ail Slulualy alilG

averaging less than 7-cm-deep (range = 0 to 25 cm, snow depths were recorded at 15
sampling stations in each stand). In contrast, the winter of 1992-93 (i.e., "harsh
winter") was characterized by mean monthly temperatures of approximately 1°C below
the 29-year average, with snowfall averaging above 20 cm (range = 12 to 89 cm) from
January through mid-February.

The topography of Prince of Wales Island is dominated by rugg:d mountains with peaks
rising to 608-915 m above sea level (asl). Vegetation was comprised of a mosaic of
riparian hardwoods, saltwater estuaries, muskegs, alpine meadows, and coastal
temperate rainforest (see Chapter 3 for definition of temperate rainforest). Western
hemlock and Sitka spruce were the dominant conifers below 457 m asl and the
predominant forest-types over most of the commercial-forest land base (USDA Forest

G:\WP16\USFS\06036A * 8-10-94 2-1
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Service 1991). Although the Island had been heavily logged and had an extensive road
system relative to other areas on the Forest, large (>4,000 ha) semi-contiguous patches
of old growth remained in several locations.

The predominant plant association in young-growth (20 years) forests in the study area
was the Tsuga heterophylla/Vaccinium association (DeMeo 1989, DellaSala et al. 1992).

A AdAAditinnal nlant agcnniatinnge nracant in "nnnn;nrnnr th fAaracte innlndad Diro~
AGGIticnar Praiit assUliianivils pivstin il yUulig=giUw i IOTCSIS MG uGea ricea

sitchensis/Rubus spectabilis, Tsuga heterophylia/Thuja piicata/Vaccinium, and mixed
conifer/ Vaccinium/Lysichitum americanum. Old-growth forests were characterized by
plant associations that were primarily components of the western hemlock series (DeMeo
1989). Characteristic associations in descending order of abundance included Tsuga
heterophylla/Vaccinium/Lysichitum americanum, T. heterophylla/Vaccinium/
Opholopanax horridum, T. heterophylla/Thuja plicata/Vaccinium/L.americanum, and T.
heterophylla/Vaccinium/Dryopteris austriaca. Other vegetation associations that
occurred as inclusions within these areas were mixed conifer/ Vaccinium/Fauria crista-
galli and Pinus contorta/Empetrum nigrum. Thus, old-growth forests in our study area

most closely resembled the western hemlock and western hemlock/western redcedar
most Ci08C1y 1esemoieC 11C west NCMICCK ang western nemiocx/wesiern regcegar

(Thuja piicara) oid-growth forest types reported in the Regional guidelines (Capp et al.
1992). Based on the age criteria provided in the Regional guidelines (Capp et al.

1992:11, plot sens mwtv analysis ) for these forest types and tree-diameter distributions

PEPSSI P —rmem Al

old-growth stands in our study area were at leas

on plant associations is available in DellaSala et al. (1992).

Dominant tree species in both the young- and old-growth forests included western
hemlock, Sitka spruce, western redcedar, and Alaska cedar (Chamaecyparis
nootkatensis). Red alder (Alnus rubra) was associated with scarified soils and
streambeds, and shore pine (Pinus contorta) was common in small, patches of muskeg
that occurred in some stands. Dominant shrub species included devil’s club (Oplopanax.
horridum), stink currant (Ribes bracteosum), trailing currant (R. laxiflorum),
thimbleberry (Rubus parviflorus), salmonberry (R. spectabilis), red elderberry

(Camhurie vraromaneay hlnmahawsriac (Varrinium enn ) nnﬂ 1cty manziacia (AMon c1'n
wamoucus racemosa;, ciuColitics Lraccinium Spp.J, anG xum..y menziesia (Henziesia

Serruginea). Crowberry (Empetrum nigrum) and Labrador tea (Ledum groentanazcum)
occurred in patches of muskeg. Common herbaceous species included goldthreads

(Coptis spp.), bunchberry (Cornus canadensis), deer cabbage (Fauria crista-galli),

bedstraws (Galium spp.), yellow skunk cabbage (Lysichitum americanum), rattlesnake
root (Prenanthes alata), and five-leaf bramble (Rubus pedatus). Common ferns included
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deer fern (Blechnum spicani), lady fem (Athyrium filix-femina), spinuiose shield fern
(Dryopreris austriaca), and oak fern (Gymnocarpium dryopteris).

0o mn}lir‘ areas (i.e

v QIVAS \1.V.

For ctatictical n purposes the studv area was divided into 5 ¢
stal urposes, mto J

AU u.-.unvu Stuly Qiva W&o UivatiAe

"blocks", Appendix B-1) based on localized differences in topography and plant
associations. Dividing the area into geographic blocks allowed us to sample the
variation in plant associations across the Island while controlling for the variations in a
number of stand characteristics that were unrelated to silvicultural modifications. Blocks
were separated by 3-13 km. Four sample stands, representing 1 of each of 4 stand
types, were located within each block (n = 20 sample stands). The 4 stand types
studied included (1) non-treated, young growth (i.e., "non-treated"), (2)
precommercially thinned, young growth (i.e., "thinned"), (3) canopy-gapped, young'
growth (i.e., "gapped"), and (4) old growth. Sample stands within each geographic
block were separated by <1 km and were selected to represent general characteristics

(e.o. elevation. slopne. asnect, and dominant nlant a mtmn\ of the block that were

\Cepy clevati AV, SAVUPVy QOpIUve, QA LURIINGENLN PRI & AGLAY Vi AV UaUVA uaGe

unrelated to silvicultural modifications.

All young-growth stands were clearcut harvested approximately 20 years prior to this
study. Non-treated young-growth stands averaged 70 ha in size (range = 50-95 ha).
Dominant vegetation in non-treated, young-growth stands resulted from natural
reseeding of hemlock and spruce following harvest. Thinned stands averaged 63 ha in
size (range = 35-106 ha) and were treated in 1987-88 by thinning trees along 3.7- x

2T Aard A A_m gnarinag orid Thinnina raqnultad in dense nilag af glagh thot oara
J./-ik OF 4.0~ X 4.05-Mi SPacCiiig suuo L IHIUIIIE 1UOULCA di1 UCIIDC PLUUS Ul siddil Uldt Wi

scattered throughout the stand. Gapped stands averaged 59 ha in size (range = 36-83
ha). Gaps were created in 1988-89 by clearing trees along the perimeter of existing,
natural gaps or by creating new openings by tree removal. Individual canopy gaps
averaged 0.05-ha and gap density (gaps/ha) ranged from 0.60 to 0.86. Old-growth |
stands met the Regional criteria (Capp et al. 1992) and averaged about 75 ha (range =
39-106 ha). Maps depicting the location of all stands are provided in Appendix B.

Bounderies for each stand were delineated based on obvious changes in major vegetation
types, landscape features (e.g., ridge lines, streams), and disturbance history, as
determined by aerial photographs and stand maps supplied by the USDA Forest Service.

Qtand hanndariec wars mannad fram cnrrant (1001) aarial nhatac (1:24 DO trancfarrad
PJialiu vvuiivalivo Ywwiw ll‘uyyw A1VULIL VULliwiiL \L// l} Awiiax yll\ll.\l \L X “0 o \.I\J\l, LVARIDLWLANAL

onto base maps using a zoom transfer scope, and digitized for analysis using the
Geographic Information System (GIS) ARC/INFO software. The GIS database for the
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3.0 EFFECTS OF SILVICULTURAL MODIFICATIONS OF
TEMPERATE RAINFOREST ON BREEDING BIRD COMMUNITIES
IN SOUTHEAST ALASKA

Key words: temperate rainforest, old growth, young growth, breeding birds, canopy
gaps, precommercial thinning, southeast Alaska

Abstract - During 1991 and 1992, we compared vegetation characteristics and breeding
bird communities in temperate rainforest of southeast Alaska among 4 forest stand types:
non-treated young growth (20 years), precommercially thinned young growth, young
growth with 0.05-ha openings (i.e., gaps) created in the overstory canopy, and old
growth (> 150 years). The main objective of this study was to evaluate the
effectiveness of 2 silvicultural modifications (gapping and thinning) of young-growth
forests for maintaining and/or enhancing habitat quality for breeding bird communities
in southeast Alaska. Of 16 bird species studied, only dark-eyed junco (Junco hyemalis)
abundance was highest (Ps < 0.05) in thinned stands, while numbers of fox sparrows
(Passerella iliaca) and Wilson’s warblers (Wiisonia pusiiia) were lowest (Ps < 0.05) in
gapped stands. Dark-eyed junco abundance was related positively (P = 0.008) to
percent forb cover, and fox sparrow abundance was related inversely (P = 0.02) to the
number of canopy gaps in young-growth stands. Species richness, equitability, and
diversity of breeding bird communities were statistically similar (Ps > 0.05) among
stand types, although the composition of breeding bird communities was more similar

amone voune-orowth stand tyvnes than between voune- and old-erowth stand tvnes,
among young-growin stang type 1 young ¢-gro type

Pacific-slope flycatchers (Empidonax difficilis), golden-crowned kinglets (Regulus
satrapa), red-breasted sapsuckers (Sphyrapicus ruber), and brown creepers (Certhia
americana) were more (Ps < 0.05) abundant in old growth than in young-growth stand
types. In old-growth stands, numbers of Pacific-slope flycatchers were related inversely
(P = 0.04) to canopy cover, and numbers of golden-crowned kinglets were related
positively (P < 0.0001) to density of trees >55-cm dbh. In contrast, orange-crowned
warblers (Vermivora celata), Swainson’s thrushes (Catharus ustulatus), fox sparrows
and Wilson’s warblers were least (Ps < 0.05) abundant in old growth. Differences
breeding bird communities between young- and old-growth forest stand types were
attributed to the presence of specific structural characteristics (i.e., snags, large-diameter
trees) lacking in young-growth stands. We suggest retention of residual patches of old-

growth in logged areas to facilitate dispersal of forest birds between old- and young-
growth temperate rainforest.
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3.1 INTRODUCTION

The Pacific Coast of North America supports some of the largest tracts of coastal
temperate rainforest worldwide (Alaback 1988, 1991, Samson et al. 1989, Beebe 1991,
Kirk and Franklin 1992). Temperate rainforests along the Pacific Coast are dominated
by Sitka spruce and western hemlock and occur along a narrow coastal band extending
northward from the Olympic Peninsula in Washington State (46°N) to southeast Alaska
(61°N, Alaback 1991). These forests occur within a distinct climatic zone characterized
by high annual precipitation (> 1,400 mm), cool (midsummer isotherm <16°C) and
frequently overcast summers, dormant seasonal periods, and infrequent fires (Alaback
1988, 1991). At least 10% of the annual precipitation oceurs during the summer
months.

Temperate rainforests along the Pacific Coast provide habitat for 290 species of
vertebrates (Taylor 1979), influence regional climatic patterns (Waring and Franklin
1979, Alaback 1991), and play an integral role in the economies of local
timber-dependent communities and many Pacific Rim nations (Samson et al. 1989).
Consequently, considerable controversy exists regarding the simultaneous management
of these remaining temperate rainforests for maintenance of ecological functions and
species diversity and for timber production.

The Tongass National Forest (i.e., the "Forest") in southeast Alaska encompasses one of
the few remaining contiguous tracts of old growth (> 150 years, Capp et al. 1992:11,
plot sensitivity analysis method) temperate rainforest worldwide. In 1954,
approximately 2.2 million ha of temperate rainforest on the Forest was considered
productive old growth (USDA Forest Service 1991). Extensive logging on the Forest
began in the late 1950°s and has reduced productive old growth by approximately 7%.
Another 23 % reduction is anticipated by the year 2150 (USDA Forest Service 1991).
Large-scale replacement of old-growth by young-growth forests is believed to account
for widespread changes in the abundance of many resident and some neotropical
migratory bird species in the Pacific Northwest (Raphael et al. 1988). In general, as
old-growth forests are harvested and replaced by young forests, bird species associated
with early seral stages have increased while those associated with more mature forest
stages have declined (Raphael et al. 1988). Young forests managed intensively for
timber production in southeast Alaska typically do not acquire structural attributes (e.g.,
large trees and snags) associated with late-seral species of birds within commercial
forest harvest rotations (<100 years). Consequently, affected breeding bird

G:\WP16\USFS\06036A * 8-10-94 3-2

JLM511 1223

603_0302
Page 20 of 107



communities may benefit from silvicultural modifications of young-growth forest that
accelerate development of important forest attributes (e.g., large-diameter and tall trees).
Nyberg et al. (1987) recommended that land managers consider managing younger
forests to produce habitat conditions required by wildlife associated with old growth.

Most young-growth forests managed for timber production in this region are
characterized by relatively little structural complexity in both the understory and
overstory vegetation layers as compared to virgin old-growth conditions (Alaback
1982a,b). Sparse understory layers in young forests result from shading by the dense
conifer overstory that develops 15-25 years folloWing logging and may affect understory
composition for up to 160 years post-harvest (Alaback 1982a,b, Tappeiner and Alaback
1989). In few young-growth forests, residual old-growth components (large trees and
snags) remain from logging operations, thus increasing the structural complexity of these
relatively homogeneous habitats.

A variety of silvicultural modifications, including precommercial thinning and creation
of openings within the dense overstory canopy (i.e., "gapping"), of 15- to 20-year-old
forests have been used to both maintain understory vegetation considered beneficial for
wildlife (primarily deer Odocoileus spp.) and to maximize diameter growth rates of
remaining crop trees (Alaback and Tappeiner 1991). Precommercial thinning involves
the cutting of small unmerchantable trees to specific stocking densities .and retention of
cut material on site as "slash". Such thinning is designed to delay crown closure,
increase growth rates of potential crop trees by removing nearby competing stems, and
extend understory layers over longer periods of the rotation (Kessler 1982, Crawford
and Frank 1987). Light (trees thinned to 2.4 x 2.4 m) to moderate (trees thinned to 3.7
x 3.7 m) thinnings are most effective in retaining understory layers, but the peak

nannnaea 1a rannhad within § yanrg and Timitad ta < 1N vaare nact thinning fAlakaals

response is reached within 5 years and is limited to <10 years post-thinning (Alaback
and Herman 1988, pers. comm. P. Alaback). In our study, precommercial thinning was
conducted 3-5 years prior to the study, and thus our results were obtained just prior to
and during peak vegetative response.

In contrast, gapping of young-growth overstory canopy is designed to retain understory
layers by providing increased light levels for light-dependent forbs and shrubs (Alaback
and Herman 1988). Natural canopy openings in coastal conifer overstory are generally
characterized by productive and diverse understory layers (Alaback and Herman 1988,
Alaback and Tappeiner 1991), are known to be important for establishment of Sitka
spruce and other Picea spp. (Stewart 1986), and may thus influence overall plant species
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composition within a young-growth forest (Spies and Franklin 1989). Our study was
conducted 2-4 years post-gapping.

Despite widespread application of thinning and gapping in young-growth forests, no
studies assessing the effects of such modifications on breeding bird communities have
been published. Furthermore, the effects of large-scale harvest of old-growth temperate
rainforest on vegetative and avian communities in this region have not been compared in
a replicated, multi-year study.

The main objective of this study was to evaluate the effectiveness of 2 silvicultural
modifications (gapping and thinning) of young-growth forests for enhancing and/or
maintaining habitat quality for breeding bird communities in southeast Alaska. To
accomplish this, we (1) compared breeding bird species composition and abundance
among thinned, gapped, and non-treated young-growth stands; (2) compared breeding
bird species composition and abundance between young- and old-growth stands; and (3)
identified vegetation characteristics related to the occurrence and abundance of breeding
bird species in these different stands.

3.2 METHODS

We collected vegetation and avian information from 20 stands on Prince of Wales Island
during June 1991 and 1992. The Island was divided into 5 geographic areas (i.e.,
"blocks"), based on obvious differences in vegetation composition and topography (see
Appendix B-1). Four sample stands, representing 1 of each of 4 stand types, were
positioned within each geographic block (z = 20 sample stands). The 4 stand types
studied included: (1) non-treated, young growth (i.e., "non-treated"), (2)
precommercially thinned, young growth (i.e., “thinned"), (3) canopy-gapped, young
growth (i.e., "gapped"), and (4) old growth (> 150 years) (see Chapter 2 for detailed
description of forest stands). Sample stands within each geographic block were
separated by <1 km and were selected to represent general characteristics (e.g.,
elevation, slope, aspect, and dominant plant association) of the block that were unrelated
to silvicultural modifications. Vegetative characteristics and winter bird communities
were sampled at 5 stations positioned randomly within each study stand. Sampling
stations were from 150 to 300 m apart and were >50 m from stand boundaries.
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3.2.1 Vegetation Sampling

stand boundaries. The number of stations sampled in each stand was based on minimum
sample sizes required to yield stable density estimates for breeding bird communities
(Morrison et al. 1981).

One nested, circular plot was positioned in each of 4 cardinal directions, at random

distances of 10-40 m from the center of each sampling station. In old-growth stands,
annbh cactad walat nnsmciotbad AL o2 TN i cnAliin o K& e snAleen nmAd D) D) o Al Py PRy Tam
Calll HOMCU [)lUl. CULDIMICA Ul a 1V-III-1auliud, J-HITIadiud, U £ Z-11-14dU HOLWL. 1l

ar us
young-growt tands, each nested plot consisted of a 5-m-radius plot and 2 1-m-radius
plots. Plots with smaller radii were used in young growth because of the de

densities (stemS/na) of conifers in 3 size classes, small (6- to 35-cm diameter at breast
55-cm dbh), and large (>55-cm dbh); stem densities of

hardwoods (small size class o _ly): snag (standing dead trees > 2-m tall) densi

SiLL Llassy UL 5 ralilAils BRa LI 122 density

10 heights (m); percent conifer canopy cover; and

"'r‘
F

numoe IU CCprblcb, iree d.ﬂds
percent cover of shrubs, forbs, and slash in 2 depth categories: <50-cm and > 50-cm

deep. Ten-m radius plots in old growth and 5-m-radius plots in young growth were
nead to racnrd traa and cnao dancitiac dhh in 10_sm claceac trae haioht and narrant
USLAL WU ICLUIU ULU aliU Sliag GUIISIUCS, Uuil 1l 1U-UIE CiadsTs, uol iligin, aiiu pUiTliic

tree-canopy cover. Tree-canopy cover was estimated by sighting through an ocuiar tube
(James 1971) for the presence of vegetation from 5 sample points (4 cardinal points plus
plot center) located within each plot. Average tree-height estimates were obtained by

uwabuuug l.llC uclg 01 I.llC L UUlllllldJll. LIWB llUd.lel, LU LllC PIUL center uaulg a
clinometer. Five-m radius plots in both old- and young-growth stands were used to
estimate percent shrub cover and shrub height. Vegetation recorded in the small (1- or

cover in each denth
CO ca

7-m radineg) nlntec inclnded
“w Vll uvywll

-1 raguus ) PV

ciass.

We mapped locations of other pertinent vegetation features of each stand, including
_____________ o~ cencntdiznal foenn~n Chnad Fantrrman sxrasa srtrmsmensnrd Loncan meccanad
canopy gaps and patches of residual trees. Stand features were mapped from current

(1991) aerial photos using a zoom transfer scope or from the GIS database provided by

the USDA Forest Service. Canopy gaps were mapped from aerial photos of
unnna_ornwth ctande  Nn Adictinectinn wac made hatwean natiiral and artificial aanc and
Uul‘s EIUW Ll ovalivo ANV ULSUILIVLAUVILL YW AOD MIAUV UWLYY VvAvll 1IALVLIGL AN Al tiiiviar sul.h) ari\a

ha were mappea Residual trees were considered those trees

D“Ul

arvest of old-growth that were > 15 m taller than the surrounding
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regenerating irees. KCSIGU&I irees were easuy IOGIIUIIH,DIC on aerlzu pﬂO[OS as isolated
clumps of older trees within some young-growth stands. Residual tree clumps were
mapped as polygons; area of clumps was calculated using the GIS. Mapped locations of

wara varifiad annarfiinicti ca ally whila wallring

fcanany gang and = ara var
MAZAYER AV SEgiw ¥ UPPUII.UA B‘r y Wlm WCLIN.IIS

Canopy gaps ana residual

between sampling stations. Once verified, the GIS was used to calculate distances from
each sampling station to the nearest stream and canopy gap.

Breeding birds were surveyed at each of the 20 stands from 1 June to 23 June in 1991

78 ) cunrice tn & honre aftar ennrice N~ survevs
UCIea ITcm Sunris€ ¢ O NouUrs amier sunrisc. INO surv vys

were conducted during high wmds or moderate rainfall. All stands were visited 4 times
during 1-week intervals each year. Stands within geographic blocks were surveyed on

the same day to minimize potential biases associated with temporal variation in avian

PRy

a1 gL
UCLCCLADLILY .

Breeding bird abundance was determined b counting all birds detected (i.e., seen or

of tha cantar af aarch camnlin
vi l- vAiitvi

hoard) durina an .min o
Ul Calil Saiiipiiiig

ll\'a.l.u/ uuxujé ALl U1 ¥ 3 Ccull
station. An abundance estimate was calculated as the number of detections summed
over 4 visits to each of the 5 sampling stations within each stand. To test whether bird

species were equally detectable among stand types, we also estimated the horizontal

i Senaaant SESD SEREETE Y ==
L OV . SIS RGN, | INGRP L PRI I A RIS R PP RRPL
UISWIICT 11011 UIC dAlllPpHIIE Stdlion Cll DIIa U L1011,

The same 3 skilled observers conducted surveys each year. Observers were trained in

inng and annrh had SN vaawes
U Calil lau -~ 0 ylais

experience in conducting bird surveys. In addition, distance estimates and species
identifications were verified periodically among observers. Careful selection of skilled

observers nd_ continuous tmmmo is known to reduce observer error to armﬂntahlp levels

(Kepler and Scott 1981). Observer survey schedules and the order in which sampling
stations were visited were rotated systematically to further minimize potential observer

biases and any potential biases associated with temporal activity patterns in avian species
(Robbins 1981, Kessler and Milne 1982).

Q
\NUUUVLLIO 1701, AUDOIVE allU AvAILIw 17

Species richness (total number of species), species diversity (Shannon and Weaver
1949), equitability (Smith 1980), total abundance, and proportional similarity

73
21 10QA. 1£7\ winen 1xoa avian Anmmmaiinity s diaac and
ai. 1704. 1U/) wWUIC UBW das adviaii COIinur Ly LIUICCY aiiu

W
types. Equitability, or "evenness", expresses the degree of equality o
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a given community (Smith
1, with 1 representing equal distribution of
abundance among different species within a community. The proportional similarity
index reflects the proportion of species occurring within a given stand plot that also
occurred in another stand. This index ranges from O (no overlap in community
composition) to 100% (complete overiap) and was calculated as follows: Ps = 1 - S p, -
"q;/2, where p; is the proportion composition of species i for a given stand and q; is the
proportion composition of that species in different stand. Proportional similarity indices

Anna. and

wara ngad In AamnaricAng amano yann .
10 1. A J\Julls‘ aia

WULU UDLAL 111 \/UlllPﬂ.llDUl

old-growth stand types. Community indices were derived for species that were observed

at least twice in the study area, and only those species that were detected at least 30
times were used in comparisons of individual species detection rates among stand types.

Experience indicates that at least 30 detections are needed for statistical comparisons of
species abundance.

3.2.3 Statistical Analysis

Individual stands served as the experimental units for statistical analyses. All vegetation
variables measured at the nested, circular vegetation plots were averaged among the 4

plots at each sampling stati

station were then averaged among the 5 sampling stations to provide overall mean
estimates for each stand. Habitat variables were then compared among the 4 stand types
using Analysis of Variance (ANOVA), blocking on the 5 geographic areas.

10 Thea meang caleculated for the veaetation variahlec a eac ch
ANJLA o A W RMIWAAIIY WAILWVWBLIGLWAL 1UL uv VUEVIALI.AUAI YALiQUiIwvY u‘— N2

Horizontal distances from observers to individual bird detections were compared among
stand types using a One-Way ANOVA. Species richness, species diversity, equitability,
total abundance, and abundance of each bird species were compared among stand types
and between years using Split-plot ANOVA. Year served as the whole plot, stand type
as the subplot, and geographic area as the blocking variable. For each year, the stand
type-by-geographic block error term was used to test both the stand type effect and the

ctand tvna_-hv_vear interaction Sionificant ctand hmp-hv-vtzar interactinng weare
DUALINE \leJv UJ Jvu—l LILWIQAWLIVEL, Ulslmlvulll Umllu I,Jtl\/ Jw‘ ALIVWARWVLVAVILIID VY Wiw

examined by comparing abundance among stand types for each year separately using
One-way ANOVA.

If necessary to improve normality and/or stabilize variances, vegetation and abundance
variabies were transformed using either arcsine (for all percentages) or square-root
transformations (Zar 1984: 239, 241). The ANOVA models were assumed to be robust
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enougn to Compensate IOI' (ledeTUI'CS II'OIII IlOITI]d.ll[y an(1/ or Vd.ﬂdil(.,c IlUil]OgCilClly
(Neter and Wasserman 1983); however, the non-parametric Friedman’s test was used if
transformations did not adequately improve normality or variance homogeneity. If

ionifio ant fD < 0 0(\ Tnlrnv < HST) ana vc wa

Q
D KAJis uxlu,l] wao

af tha ANNOVA modsale ware

l\/ﬂults VL Ui DMNJ Y IO lllUU\dlS YWwiv Slgu.u -—
then used to identify differences between specific stand-type means. The power o f
statistical tests (Zar 1984:43) was calculated for non-significant results using
alpha=0.05.

Relationships between breeding bird abundance and selected vegetation characteristics
were determined for both young- and old-growth stand types by relating the abundance

of each species to specific stand correlation (old-growth stands) and

ch Spe specific stand attributes using corr
i i =1
o1 <

2 44

muitipie regression (young-growth stands). We limited this analysis to only those
species of birds demonstrating significant stand type effects. A Pearson correlation
matrix was calculated for the abundance of each bird species in old-growth stands and
each of the vegetation variables within the various layers. Stepwise regression (forward
selection) was used to identify variables within each vegetation layer that best explained
variability in individual bird species abundance among young-growth stand types.
Variables differing among stand types were then used in a final regression model to
relate bird abundance to specific vegetation variables. All analyses were run on
SYSTAT (Wilkinson 1990). The level of significance used was P < 0.05. Marginal
gnif enificance was assiened to 0.05 < P < 0.10.

D“' .....

3.3 RESULTS
3.3.1 Vegetation Characteristics

Several vegetation characteristics differed among stand types, and these differences were
generally related to either a young-growth modification (i.e., thinning, gapping) or to

...... 11 differences in stand : A Al e e wanng oranrihy
OvVeral Jgiiierernces m Sianda agc \I.C., UIU F1owil VS. yUU 1 g1UWLll).

Young Growth - Seven of the 15 vegetation variables measured differed ed (Ps < O.iO)

(

wth ctand hmr—\c (Tahle 3- 1\ Six vegetation variables differed

Ty
o1 owinl stang vy \2Quiv o Man SVHRLIUVLL Y Qiaduiv AL AN/A WS

consistently between thinned stands and at least 1 of the other young-growth stand types.
In general, thinned stands were characterized by lower densities of small conifers and
lower percent canopy cover, higher snag densities, and higher percentages of slash cover
>50-cm deep, shrub cover, and forb cover than the other young-growth stand types.
Two vegetation variables (i.e., gap density and distance to gaps) differed between
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Table 3-1. Vegetation characteristics (£4-SE) of non-treated, canopy-gapped, and precommercially thinned young-growth
(20 years), and old-growth (> 150 years) conifer forest stands on Prince of Wales Island, southeast Alaska,

1991-92.
Stand Type!/
Non-treated Gapped Thinned Old Growth
Vegetation Characteristic (n=5) (n=95) (n=5) (n=5)
Tree Layer
Small (5- to 35-cm dbh) conifer/ha? 1,117.9475.2A 1,117.94233.0A 435.4+30.0B 411.6+36.9B
Medium (36- to 55-cm dbh) conifer/ha 1.341.3A 2.5+2.5A oY 60.2+4.5B
Large (>55-cm dbh) conifer/ha’/ 0 ) 0 52.8+9.4
Hardwoods (10- to 30-cm dbh)/ha® 45.8+£34.5A 85.3+70.5A 17.8+12.0A 2.9+2.9A
No. tree species 3.2+0.4A 3.2+0.4A 2.84+0.6A 3.84+0.5A
Conifer canopy cover (%) 62.4+4.9A 58.2+9.0B 38.4+5.2AB 86.2+8.2C
Tree height (m) 7.1+0.2A 7.3+0.5A 8.04+0.3A 29.1+1.9B
Dead Tree Layer
Snags/ha? 6.4+2.8A 8.5+2.5A 25.5+7.8C 78.6+10.4B
Slash in piles <50-cm deep (%) 7.941.4A 11.14£2.2A 12.4+1.6A 8.4+3.7A
Slash in piles >50-cin deep (%)% 7.7+1.1A 8.5+ 1.0A 17.4+3.2B 7.0+1.2A
Ground Cover Layer
Shrub cover (%)% 47.5+53A 43.343.0A 66.246.1B 45.2+4.7A
Shrub height (m) 1.3+0.04A 1.240.07A 1.1+0.1A 1.340.06A
Forb cover (%) 11.242.2A 16.4+2.4AB 22.9+5.0B 21.9+3.9B
Prominent Stand Features :
No. canopy gaps/ha?/ 0.04+0.02A 0.73+0.04B 0.09+0.03A 0.14+0.06A
Distance to gap (m)¥ 54.6+10.7B 191.0+40.8AB 162.6+55.8AB

288.4+56.7A

1/ Means sharing the same letters did not differ significantly (P > 0.05); underlined letters indicate means that differed marginally (0.05 < P <

0.10) (ANOVA, Tukey’s HSD-test).
2/ Untransformed means.
3/ No statistical analysis was conducted.
4/ Canopy gaps were = 0.05 ha.
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gapped stands and at least 1 of the other young-growth stand types: gapped stands were
characterized by higher gap densities and lower distances to gaps. Young-growth stand
types were also characterized by relatively few residual tree clumps. Sixteen residual
tree clumps were identified within 4 young-growth stands: 11 relatively small (£ = 0.2
ha, range = 0.05-1.3 ha) clumps occurred in 1 thinned stand, 1 large (0.6 ha) clump
occurred in another thinned stand, 3 (f = 0.4 ha, range = 0.1-0.6 ha) clumps occurred
in a gapped stand, and 1 (0.3-ha) clump occurred in a non-treated stand.

Young Growth vs. Old Growth - Eight of the 15 vegetation variables measured differed
(Ps < 0.05) between old- and young-growth stand types (Table 3-1). Old-growth
stands were characterized by lower densities of small conifers, higher densities of
medium and large conifers, greater percent conifer canopy cover and tree heights, and
greater snag densities than any of the young-growth stand types. Approximately 43 % of
the 245 snags found in old growth were =40-cm dbh, and 20% were =15-m tall. In
contrast, only 6% of 32 snags observed in all young-growth stand types were =40-cm
dbh and 6% were =15-m tall. In addition, relative to non-treated stands, old-growth
stands had higher percent forb cover.

3.3.2 Avian Community Indices

Mean (3 SE) numbers of birds detected differed (P = 0.001) among stand types during
both years; however, species richness and species diversity were similar (Ps > 0.05)
among stand types. Numbers of birds detected were lowest for old growth (127.8 +
8.4) relative to non-treated (157.6 + 6.8), gapped (158.8 + 6.3), and thinned (162.4 +
8.2) stands. Differences in equitability among stand types differed (P = 0.03) between
years; only a marginal difference (P = 0.07) in equitability was detected among stand
types in 1991, and no difference (P = 0.10) in equitability among stand types was
detected in 1992. Follow-up comparisons of stand type means for equitability in 1991 »
did not differ (Ps > 0.05).

Overlap in the composition of breeding bird communities was substantially greater
among young-growth stand types than between young- and old-growth stands. Mean (+
SE) percent similarity was greatest between non-treated vs. gapped (76.3% + 2.5),
gapped vs. thinned (75.5% + 1.5), and non-treated vs. thinned (74.9% + 1.6) stands,
and lowest for old growth vs. thinned (45.1% =+ 2.2), non-treated (50.4% + 2.9), and
gapped (52.2% =+ 2.2) stands. '
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3.3.3 Breeding Bird Abundance

Eight breeding bird species accounted for >75% of the total detections recorded (n =
6,076): winter wren (17.5%), orange-crowned warbler (14.2%), Swainson’s thrush

717 T07 N\ P P, P [ = ==resade ~r alrsan Llc.nntale .

(12.7%), dark-eyed junco (8.1%), Townsend’s warbler (7.8%), Pacific-slope flycatcher
(5.2%), varied thrush (5.1%), and hermit thrush (5.1%). Mean detection distances of
individual bird species did not differ (Ps > 0.05) among stand types. Detection
distances varied by <15 m among stand types for individual bird species and thus
detectability of birds did not appear to be related to overall differences in stand
characteristics (e.g., old vs. young growth, silviculturally treated vs. non-treated young
growth).

Young Growth - Abundance of several bird species differed among stand types.
Abundance of 3 of 16 bird species differed (Ps < 0.05) among young-growth stand
types (Table 3-2). Among young-growth stand types, fox sparrows were least (Ps <
0.05) abundant in gapped stands and dark-eyed juncos were most abundant (Ps < 0.05)
in thinned stands. In addition, fewer (Ps < 0.05) Wilson’s warblers were detected in
gapped than in non-treated stands.

Numbers of American robins, hermit thrushes, and Townsend’s warblers differed (Ps <
0.05) among stand types, but these differences did not follow any predictable pattern
related to silvicultural modifications (Table 3-2). In addition, numbers of Steller’s jays,
chestnut-backed chickadees, varied thrushes, and song sparrows were similar (Ps >
0.05) among stand types. Statistical power associated with comparisons of these species
among stand types was lowest for song sparrows (0.10), followed by varied thrushes
(0.16), Steller’s jays (0.24), and then chestnut-backed chickadees (0.38).

Sond mae wxraes

Differences in abundance of winter wrens amoiig stand types differed (P = 0.004)
) numbers of winter wrens were lower (P <
1.8 + 2.4) stands; however, during

between years. During 1991, mean (+
0.05) in gapped (12.2 + 2.3) than in t

1007 wren ahiundance wac lnwar (Pc <
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treated (37.6 + 2.8), gapped (39.0 +

O 0“ in grow
.0), and thinned (41.
Young Growth vs. Old Growth - Abundance of 8 of the 16 bird species differed (Ps <
0.05) between young- and old-growth stand types. Red-breasted sapsuckers,

Pacific-slope flycatchers, and golden-crowned kinglets were more (Ps < 0.05) abundant

in old growth than in each of the young-growth stand types (Table 3-2). Although
brown creepers were too rare (<30 total detections) for statistical analysis, all 22

G:\WP16\USFS\06036A e 8-10-94 3-11

Jums11 1232

603_0302
Page 29 of 107



(43

Table 3-2. Mean (+SE) breeding bird abundance (summed over 4 stand visits, S sampling stations/stand, and 2
breeding seasons) for non-treated, canopy-gapped, and precommerc1a11y thinned young-growth 20 years),
and old-growth (> 150 years) conifer forest stands on Prince of Wales Island southeast Alaska, 1991-92.V

Stand Type?

Non-treated Gapped Thinned Old Growth
Species (n=5) (n=5) (n=5) (n=5)
Red-breasted sapsucker 0.510.4B 1.5+0.5B 0.3+0.1B 5.4+1.3A
(Sphyrapicus ruber)
Pacific-slope flycatcher 1.8+0.5B 3.8+1.2B 3.4+0.8B 22.342.3A
(Empidonax difficilis)
Stellar’s jay 2.4+1.0A 1.84+0.5A 3.2+1.0A 0.94+0.4A
(Cyanocitta stelleri)
Chestnut-backed chickadee 3.9+1.2A 4.2+0.9A 3.5+0.9A 6.9+1.4A
(Parus rigescens ) 4
American robin>’ 1.0+0.5AB 4.1+1.2A 3.0+1.1AB 0.5+0.3B
(Turdus migratorius)
Varied thrush 9.242.0A 7.7+2.4A 5.3+1.2A 9.04+2.0A
(Ixoreus naevius)
Hermit thrush 7.3+1.6AB 10.8+1.7A 4.9+1.3B 8.0+1.3AB
(Catharus guttatus)
Swainson’s thrush 25.8+1.3B 24.342.5B 20.9+2.3B 6.1+1.1A
(Catharus ustulatus)
Golden-crowned kinglet 2.2+0.9B 2.2+1.2B 1.6+0.6B 9.24+2.2A
(Regulus satrapa)
Orange-crowned warbler 25.5+2.4B 29.3+1.9B 28.7+1.9R 2.5+0.7A
(Vermtvora celata)
Townsend’s warbler 12.1+1.7AB 11.3+0.8AB 7.3+1.2B 16.81+3.6A
(Dendroica townsendi)
Wilson'’s warbler 6.11£2.1A 1.0+0.3B 2.7+0.9AB 0.1+0.1B
(Wilsonia pusilla)
Dark-eyed junco 8.2+2.2BC 14.04-3.0B 22.7+4.5A 4.4+1.3C
(Junco hyemalis)
Fox sparrow 11.34+23A 3.841.6B 13.1+1.9A 0B
(Passerella iliaca)
Song sparrow ' 0.8+0.4A 3.2+1.5A 2.0+0.9A 0.4+0.3A
(Melospiza melodia)

1/ Includes only species with a minimum of 30 total detections and those with no stand type-by-year interaction.
2/ Means sharing the same letter did not differ significantly (P > 0.05) (ANOVA, Tukey’s HSD-test).
3/ Friedman’s test; Tukey’s HSD-test, P < 0.05.
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and Swainson’s thrushes were more (Ps < 0.05) abundant in the
types than in old growth. Wilson’s warblers and fox sparrows were also more (Ps <
0.05) abundant in non-treated stands than in old growth.

young-growth stand

b.l»
un

Breeding Bird Abundance and Vegetation Characteristics

Only 5 of the 15 vegetation variables measured were statistically associated with
differences in bird species abundance among stand types: percent forb cover, total
conifer densities (all size classes combined), number of canopy gaps, percent canopy
cover, and density of large trees. Dark-eyed junco abundance was related positively to
percent forb cover ( = 0.44, P = 0.008, df = 1,13). Juncos were most abundant in
thinned stands, where forb cover was greatest. Hermit thrush numbers were related
positively to total conifer densities in young-growth stand types (# = 0.36, P = 0.02,
df = 1,13), as evidenced by higher numbers of thrush detections in gapped stands. Fox
sparrow abundance was lowest in gapped stands and was related inversely to the number
of canopy gaps (> = 0.33, P = 0.02, df = 1,i3). No significant (Ps > 0.05)
relationships were identified between abundance of Wilson’s warblers and the 15
vegetation characteristics measured.

Pacific-slope flycatcher abundance was correlated inversely (r = -0.90, P = 0.04, n =

5) to percent canopy cover in old growth and golden-crowned kinglet abundance was
alatad nnmhunlv fr = Q. 00 P < 00001.n= Q\ A"“Sxtl' of trees >55-cm dbh
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No significant (Ps > 0.05) relationships were identified between red-breasted
sapsuckers and the 15 vegetation variables measured; numbers of brown creepers
detections were too low for statistical analysis.

.4 DISCUSSION

u»

3.4.1 Young Growth

Of the 16 bird species detected, numbers of only 3 species appeared to be influenced by
the silvicultural modifications. Based on abundance, dark-eyed juncos appear to benefit
from thinning, while fox sparrows and Wilson’s warblers appear to be negatively
affected by gapping. This finding is consistent with that of Mannan and Meslow (1984)
who found higher numbers of dark-eyed juncos in thinned as compared to unthinned
stands in northeast Oregon. Similarly, Medin (1985) and Artman (1990) reported that

G:\WP16\USFS\06036A * 8-10-94 3-13

JLMS11 1234

603_0302
Page 31 of 107



junco numbers tend to increase following reductions in canopy cover. Higher numbers
of dark-eyed juncos in thinned stands may have been due to the relatively low conifer

nd low r'annpv cover resulting in higher forb cover in thinned stands. Juncos
_. ..... NO&E Ml laolen ~é6 =1 1001\, 4laoen Linlease £awle
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cover in thinned stands may provide greater foraging and nesting opportunities for this
species relative to non-treated and gapped young-growth stands.

Numbers of fox sparrows and Wilson's warblers were negatively associated with
gapping, but the reasons for this apparent negative response to gapping remains unclear.
Although, fox sparrows are obligate shrub nesters (Verner and Larson 1989), no

inn wng forind hatarann nunmhare AF fav anarraco and aithas cheilh Aava

on was found between numbers of fox sparrows and either shrub cover or tree
densities in this study. Furthermore, aithough fox sparrow abundance has been
positively related to total crown volume (sum of shrub and tree volumes) (Verner and
Larson 1989), total crown volume at the stand level appeared virtually unaffected by
gapping, since gapped stands had some of the highest densities of small-size conifers and
the percent shrub cover in gapped stands was similar to that recorded in non-treated

stands. Similarly, although numbers of Wilson’s warblers were lowest in gapped stands,
ca i et e 2B a0 bk L 3 9454 PRSNENG Py N PR IS MY R 5.
Nno associations were 1acntiried oetween wiuson' s WdIUle aour UdIlCG anda tne vegcotldion

characteristics we measured. Thus, factors other than those we measured may be
important to fox sparrows and Wilson’s warblers and may influenced by gapping.

Hermit thrush abundance appeared to be associated positively with conifer density in
young-growth stands. Other studies have shown that hermit thrushes use dense thickets
for shading on hot days (Verner and Larson 1989). Although we detected fewer hermit

= thhimamnd ctnnds ol Tner nanifae Ananciting thic Aiffavnnnrn wrag ~alc
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significant between thinned and gapped stands, not between thinned and non-treated
stands. Non-treated stands had conifer densities similar to those recorded in gapped

ctandc
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Similarities in breeding bird communities among young-growth stand types may have
resulted from (1) high variability among sample stands (i.e., within-stand type vs.
between-stand type variability), (2) relatively low statxsncal power associated with the
high variances of some variables, (3) positioning of sampling plots within stands, (4)

time-related lags in vegetative response following treatment, (5) insufficient alteration of

vegetative structure hvy the cilvienltiiral madificatinne and/ar () amiccin
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. important habitat variables (i.e., microclimate) from our sampling that may have
influenced bird communities. Greater stand-type differences may have been revealed by
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increasing the number of stand replicates, and sampling intensity within stands, which
would provide greater statistical power. In addition, differences among gapped stands
may have been more apparent if more sampling plots had been positioned within
individual canopy gaps. However, selectively positioning sampling plots within gaps
would have presented a biased sampling design. Vegetation plots could also have been
centered on individual bird locations (i.e., territories or nest sites) and compared with
random sites. Larson and Bock (1984) indicated that bird-centered vegetation plots
generally resulted in many more statistically significant habitat associations than
correlations of bird abundances with habitat features measured at the plot level.
However, stand-level correlations never produced results that conflicted with
bird-centered correlations. Again, access in our stands and the difficulty in locating
birds in dense foliage of young growth and tall tree canopies of old growth prevented
use of bird-centered sample plots.

A longer period between silvicultural modification and sampling, may have revealed
more differences related to the silvicultural modifications. Our study was conducted 3-5
years following thinning and 2-4 years following gapping. As such, our results most
likely represent the period just prior to and during peak response of understory layers to
the silvicultural modifications (Alaback and Herman 1988, P. Alaback, pers. comm).
Although a longer post-treatment period may have been beneficial, distinguishing effects
of silvicultural modifications from successional events influencing understory
characteristics in these stands would have been difficult. Furthermore, Alaback and
Herman (1988) report that vegetation response to thinning is limited to <10 years, for
as forest canopies close, vegetation response diminishes. Thus, effects attributed to
thinning in this study are probably short-lived events, necessitating repeated thinnings on
10-year intervals to sustain understory benefits for ground-nesting species (e.g., dark-
eyed juncos) over longer periods of the commercial forest rotation age.

Although thinning and gapping altered some vegetation or stand characteristics, these
modifications may not have been substantial enough to alter the relatively homogenous
structure that still characterized these stands. Both breeding bird density and species
richness are known to be correlated strongly with vegetation structure (see Verner and
Larson 1989 for a review). Thus, additional modifications of structural characteristics
in young-growth stands may be necessary as enhancement for bird species that utilize
young-growth forest. We recommend thinning trees along variably spaced grids
designed to produce 2-storied forest canopies (McComb et al. 1993). Such
variable-spaced thinning would create clumps of unthinned trees surrounded by thinned
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well as increase horlzontal patchmess (McComb et al. 1993). Spies (1991) also
suggested that variable-spaced thinning enhances horizontal and vertical structure. Such
treatment may provide additional nesting opportunities for birds that position nest sites
in the tree canopy and within understory vegetation layers.
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3.4.2 Old Growth vs. Young Growth
Species richness, equitability, an
between old growth and the 3 young-growth stand types; however, breeding bird
communities were less similar between old growth and young growth than among the 3
young-growth stand types alone. Differences in composition of bird communities
between old- and young-growth stand types were attributed primarily to differences in
the abundance of 8 species: Pacific-slope flycatchers, golden-crowned kinglets,
red-breasted sapsuckers, brown creepers, orange-crowned warblers, Swainson’s
thrushes, fox sparrows, and Wilson’s warblers. Other studies found that abundance of
Pacific-slope fiycatchers, golden-crowned kinglets, red-breasted sapsuckers, and brown
creepers were lowest in early seral stages (shrub/forb stage) following clearcut
harvesting (Kessler and Kogut 1985) and were highest in older forest age classes

Branzrah and Nhmart 1072 AMannan and Maclaw 1094 Wacglar and Aot 10085
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Rosenberg and Raphael 1986, Manuwal and Huff 1987, Raphael et al..1988, Sakai and
Noon 1991).
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Although we did not measure abundance across a successional gradient following
logging, and although abundance is not always a reliable indicator of habitat quality
(VanHorne 1983), based on abundance estimates alone, Pacific-slope flycatchers,
golden-crowned kinglets, red-breasted sapsuckers, and brown creepers appear to be
positively associated with old-growth. Abundances of these old-growth associates were
attributed to the presence of specific structural characteristics that were most prevalent
in old-growth stands. For instance, Pacific-slope flycatchers nest in large-diameter trees

and snaes. and forace in onen areas within old-erowth stands (Reedv 1001 Qolﬂn 1097
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Sakai and Noon 1991). Although canopy coverage was highest in old-growth stands in
our study, flycatchers were associated with relatively open tree canopies. The presence
of multiple tree size classes in old-growth stands may have provided flycatchers with a
range of canopy coverages that encompassed areas with both continuous and broken tree
canopies. The combination of large-diameter trees and multiple tree layers was nearly
absent in young-growth stands which were characterized by relatively uniform tree
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layers. Higher abundance of goiden-crowned kinglets in old growth was attributed to
density of trees >55-cm dbh. Young-growth stands lacked trees in these size classes
and thus were used infrequently by kinglets.

Our results confirm the status of the red-breasted sapsucker as a Management Indicator
Species of old-growth habitat in southeast Alaska (Suring et al. 1988a). Although

h old orowth in onr ¢ rlv area, none
0iC gro our one

red-breasted sapnsucker numbers were associated wi
sapsuc. u TS associal st n

of the vegetation variabies we measured was correlated with sapsucker abundance. Lack
of significant associations between specific vegetation variables and sapsucker abundance
in old zrowth may have resulted from insufficient sample sizes w1th1n old-growth stands,

not measured in our study. Other studies have shown that red-breasted sapsuckers nest

in trees with advanced decay in the heartwood (Miller et al. 1979, Erskine and McLaren
1972) that are either live or have been dead for less than 3 vears (Bull et al. 1986).

hat are either Liv 1av than 3 years (Bull et al. 1986

DY P, LT

Thus, low snag densities in young-growth stands probably at least partially explain the
low use of young-growth stands by sapsuckers. When snags occur in sufficient
densities, as in old-growth stands, the availability of snags with specific structural

o K

Although brown creepers were rarely observed, all 22 detections of brown creepers

were recorded in old erowth. These results confirm the status of the hrown creener as a

were recorded in old growth. These results confirm the of the brown creeper as a
Management Indicator Species of oid-growtih habitat in southeast Ajaska (Suring et ai.
1988b). Brown creepers forage primarily along the bark crevices of large
(approximately 50-cm dbh) trees (Morrison et al. 1987) and nest between the bark and
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available in old-growth stands. Such external bark structure tends to be correlated with
tree diameter and age (Jackson 1979). Young-growth stands were probably not used by

creeners because of a lack of such larce-diameter trees that nrovide essential foraeine
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and nesting habitat.
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scale reductions in oid-growth temperate rainforest on coastal islands are especially

significant, since island systems are not as resilient to perturbations as mainland areas
Wilson 1967, Diamond 1975, Temple 1985) and tend to suppo
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endemic subspec T resident birds (Cowan 1989). Evidence from
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biogeography and land bird communities in northern latitudes suggests tha
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of suitable habitat, and specific autecological responses (Haila 1983, Haila and Jarvinen
1983). In general, ﬂexibility in habitat utilization is an important determinant of

colonization propensity in land bird communities (Haila et al. 1983). The species of
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old-growth associates we studied tended to specialize on specific structural attributes
lacking in young-growth forests (e.g., large-diameter trees, snags, etc.) and thus
populations of these species are expected to be particularly vulnerable over the next 150
years. In addition, populations of rare species are expected to turnover frequently in
isiand systems (Haila 1983). Although we have no data on regional popuiations of
brown creepers, a rare species in our study area, the tendency of creepers to specialize
on structural attributes found primarily in old growth combined with the low abundance
of creepers on the Island may make this species especially vulnerable to the effects of

long-term reductions in of old growth.

In contrast, the results of this studv su that 4 bird spec enefit

. the result his study su ha it from the
availability of young-growth forest: orange-crowned warblers Swamson s thrushes, fox
sparrows, and Wilson’s warblers. Although none of the specific vegetation variables
measured in young growth were correlated with the abundance of these species, each
species either nests or forages in dense understory vegetation (Sidle 1985) and is

1 N0

common in early forest seral stages in southeast Alaska (Kessier and Kogut 1985).
3.5 CONCLUSIONS AND MANAGEMENT RECOMMENDATIONS

Results of this study suggest that abundance of a number of bird species associated with
old-growth forest in southeast Alaska declines in response to clearcut logging, and that
neither thinning nor gapping of the resultant young-growth stands appears to enhance
habitat quality for these species. Thus, to manage such species, we recommend (1)
long-term conservation of existing intact blocks of old-growth temperate rainforest as
breeding and foraging habitat, and (2) retention of residual clumps of old-growth
structural components (i.e., large-diameter trees and snags) in young-growth stands to
provide dispersal habitat. Only 4 of the 15 young-growth stands we studied contained

residual tree components. Wetmore et al. (1985) found that bird species composition in
residual tree components left within clearcuts was similar to unlogged old-growth (> 150

ypa}-c\ in mountain hemlock (Tsuea mertensiana) - Eneelmann snrice (Picea
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engelmannii) stands of British Columbia. Similarly, Raphael et al. (1988) indicated that
retention of large relic trees in young Douglas-fir (Pseudotsuga menziesii) stands of
northwestern California provided habitat for some bird species that were more typical of

G:\WP16\USFS\06036A e 8-10-94 3-18

JLM511 1239

603_0302
Page 36 of 107



old-growth stands. Thus, we suggest retention of residual clumps of larger tree size
classes in young-growth stands to provide important structural components lacking in
standard clearcut stands which may be more beneficial to breeding of old growth
associate species of birds than either gapping or thinning. Residual tree clumps could
also be combined with variable-spaced thinning grids in young-growth stands to provide
additional structure lacking in standard clearcuts.

When possible, residual old-growth clumps should approximate territory sizes of the old-
growth associates. However, retention of much smaller clumps, and even individual
reserve trees, would also be beneficial. The number of clumps retained within
individual logging units should be based on the size of the unit, with large units
receiving multiple clumps spaced close enough to allow dispersion of old-growth
associates into adjacent old-growth stands. Residual clump sizes and positioning should
also be adjusted to minimize potential loss due to windthrow. Occasional high-velocity
winds are a primary disturbance feature of temperate rainforests in this region (Ruth and
Harris 1979, Alaback and Juday 1989, Alaback 1991, Alaback and Tappeiner 1991) that
could limit the long-term suitability of residual old-growth components as habitat for
breeding birds in young growth. Retention of residual trees clumps would function
primarily as (1) dispersal habitat, (2) foraging habitat, (3) escape cover, and (4)
perching habitat for old-growth associates. Notably, such clumps should not be
considered suitable breeding habitat for old-growth associates due to lack of "interior"
conditions, and thus should not be viewed as replacement habitat or mitigation for
harvesting of large intact blocks of old-growth, temperate rainforest.

In addition to residual clumps, leaving reserve trees along the edges of clearcuts, as
proposed in the Etolin Island Implementation Analysis in the Stikine Area (Iverson and
Strauss 1991) and in the recent Polk Inlet DEIS in the Ketchikan Area (USDA Forest
Service 1993), would provide additional structural diversity in future second-growth
stands. This practice, referred to as "feathering edges" (Iverson and Strauss 1991) or
"Type A and Type B clearcuts" (USDA Forest Service 1993), can be implemented using
most logging systems and with limited timber volume reduction if conducted within a
50- to 100-ft zone along unit boundaries with directional felling and yarding. This
practice would be particularly suitable for implementation in blowdown prone areas,
because such "feathering" is believed to help channel wind over the canopy at the edge
of a clearcut in an old-growth stand, as compared with an abrupt edge usually
maintained. Elimination of this abrupt edge may reduce impacts due to loss of interior
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old-growth habitat in the adjacent old-growth stand by buffering the abrupt ecotone
(Iverson and Strauss 1991).

Our results may underestimate the differences in overall breeding bird community
composition and abundance between young-growth and old-growth temperate rainforest
of southeast Alaska, because our conclusions and management recommendations are
restricted to those species of birds with relatively small home ranges that breed in the
coastal temperate rainforest of southeast Alaska. Thus, we did not address bird species
with relatively large home ranges, such as the northern goshawks (Accipiter gentilis
atricapillus) and marbled murrelets (Brachyramphus marmoratus), that nest almost
exclusively in old-growth forests (Quinlan and Hughes 1990, Crocker-Bedford 1990a,b,
Paton et al. 1992), nocturnal species such as owls, or species associated with the
old-growth/water edges (e.g., Vancouver Canada goose [Branta canadensis fulva),
Lebeda and Ratti 1983). These species were observed as flyovers in the area. In
addition, because 2 of the 5 old-growth stands we studied were characterized by
considerable openings (e.g., muskeg) in the forest canopy (see Appendix B), they may
not represent optimal habitat for old-growth associates, particularly forest interior
species. Because all 5 old-growth stands occurred within landscapes characterized by
alternating old growth and regenerating forests, old-growth associates may also have
been responding to habitat fragmentation at the landscape level. Additional studies are
needed with larger sample sizes of old-growth stands to assess the contribution of
landscape-level effects on the abundance and distribution of old-growth associates.
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4.0 FECTS OF SILVICULTURAL MODIFICATIONS OF
TEMPERATE RAINFOREST ON WINTERING BIRD
COMMUNITIES IN SOUTHEAST ALASKA

Key words: coastal temperate rainforest, old growth, young growth, wintering birds,
canopy gaps, precommercial thinning, southeast Alaska

Abstract - We compared vegetation characteristics and wintering forest bird communities
2en dmzae fiDera _n_... Lomcn ot Ao ton o 4lam el e izt AL TOQT O amed Lhaols laabn. £
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1992-93 among 4 forest stand types: non-treated young-growth stands (20 years),
precommercially thinned young-growth stands, young-growth stands with 0.05-ha

oneninoc (i e onnc"\ created in the gverstorv canonv. and old-orowth (> 150 vnqrc\
openings (1.€., "gaps’) crealed n e Overstory canepy, and OiG-growtn ( = 100 year

stands. Our purpose was to determine if abundance and/or composition of wintering
bird communities differed among young-growth stand types and between young- and
old-growth stands during mild and harsh winter conditions. Wintering bird abundance
and composition were statistically similar (Ps > 0.05) among young-growth stand types
during both winters. However, old growth supported more species of birds than young
growth (Ps < 0.05) during both winters, and higher numbers of some bird species
during the harsh winter (1992-93). Golden-crowned kinglets were more (P < 0.05)
abundant in old gi‘O'\Tv‘ul than in all yuuﬁg-gi‘GWm stand types during t the harsh winter.

This result was attributed to greater snow cover in young-growth stands and less snow
in tree canopies of old-growth stands where kinglets foraged. Almost all (38 of 39)

detections of brown creepers occurred in old erowth, and this was attributed to greater

LBvlvLuavias Vi vV iz A S A0 VA SaUVY v, GQaals wns Qriiivuies Hrvatvi

availability of roosting and foraging areas in old growth as compared to young-growth
stands. Our data suggest that, during harsh winters in southeast Alaska, old growth
provides critical wintering bird habitat especially for species, such as golden-crowned
kinglet, that forage in the forest canopy.

4.1 INTRODUCTION

fre vagidant hied cnnnia Arthaea 1n adnag
10T 1CSiaciit OITa DPUL‘UD ul norucin xautuuca

lllC wuucuug PCIIUU lb a bllli\-d} tijll
because of constraints imposed on winter survival by food availability and climatic
conditions (Rottenberry 1978, Rottenberry et al. 1979, Raphael and White 1984, Yahner

1986, Morrison et al. 1986, Manuwal and Huff 1987). Forest structure such as canopy

height, vegetation layering, crown thickness, and snag availability, are important
features for wintering birds (Morrison et al. 1985, 1986, Manuwal and Huff 1987).
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Forests of ditterent 1ese
levels, and mlcrochmatlc cond1t1ons and may thus vary in quallty for certain species of
birds (Manuwal and Huff 1987). Thus, timber management activities that alter
important forest structural characteristics may affect wintering birds through associated

changes in food resources or microclimatic conditions.

Over half of the world’s temperate rainforest occurs in northern latitudes ranging from
46°N to 61°N (Alaback 1991, Kirk and Franklin 1992, Alaback and Weigand 1992).
Temperate rainforests in this region are dominated by the Sitka spruce/western hemlock
association and are characterized by high annual precipitation (> 1,400 mm), cool
frequently overcast summers, infrequent fires, and dormant seasonal periods (Alaback
1991). The dormant seasonal period in this region occurs from November through April .
(Waring and Franklin 1979) and is characterized by wide variances in temperature and
precipitation associated with proximity to coastal areas and elevation (Alaback 1991). In
general, proximity to the coast ameliorates the effects of winter conditions and makes
these areas climatically more suitable to wintering birds relative to other temperate

forests (Waring and Franklin 1979).

Northern temperate rainforests have experienced extensive modification through clearcut
logging and a variety of related silvicultural practices. Extensive areas of old growth
(>150 years old, Capp et al. 1992:11, plot sensitivity analysis method) have been
converted to young forests, drastically altering the structural characteristics of non-
harvested forests. Because avian community composition is closely tied to habitat
structure (see Verner and Larson 1989 for a review), such habitat alteration has
important implications for bird species wintering in the temperate rainforest ecosystem.

Young forests (15-25 years) managed for timber production in southeast Alaska are
generauy characterized b Oy Spaise uuuéi‘StCu"y 1ayc1S, dense tree crowns, and r‘CLaUVCIy
few snags and downed logs (Alaback 1982a,b, Tappeiner and Alaback 1989). Uniform
tree canopies, characteristic of most young forests in this region, also tend to intercept
less snowfall relative to the multilayered tree canopies of old growth (Kirchhoff and
Schoen 1987). Consequently, silvicultural practices that influence canopy struciure in
young-growth forests may influence their suitability as habitat for wintering birds. In
southeast Alaska, precommercial thinning and creation of small (0.05-ha) canopy
openings (i.e., canopy gaps) within the overstory of young growth are used to restore
ii‘ﬁpGVEﬁSﬂeu unuerbtory layers that resuit from snacnng Dy the dense tree canoples

(Kessler 1982, Alaback 1982a,b, USDA Forest Service 1991). These silvicultural
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modifications, however, are used primarily as habitat enhancement for species (e.g.,
Sitka black-tailed deer) that nest or forage in the understory during the breeding season
(Kessler 1982, Alaback and Tappeiner 1984). Moreover, both modifications involve
structural changes of the forest canopy that could affect the forest microclimate. Despite
the widespread application of these silvicultural modifications of young growth, few
studies have been published that address the effects of these practices on wintering bird
communities in northern latitudes. We describe wintering bird populations in non-
treated young-growth, precommercially thinned young-growth, canopy-gapped
young-growth, and old-growth forest stands in the temperate rainforest ecosystem of
southeast Alaska. Our data allowed us to test 2 main hypotheses: (1) abundance and/or
composition of wintering bird communities do not differ among young-growth stand
types, and (2) abundance and/or composition of wintering bird communities do not
differ between young- and old-growth stand types. Moreover, because winter conditions
in southeast Alaska can vary substantially between years, we determined whether
interannual variation in winter conditions affected winter bird use in young- and old-
growth stands.

4.2 METHODS

We collected vegetation and winter bird information from 20 stands on the Island from
December to February 1991 and 1992. For statistical purposes, the study area was
divided into 5 geographic areas (i.e., "blocks", Appendix B-1) based on localized
differences in topography and plant associations. Dividing the area into geographic
blocks allowed us to sample the variation in plant associations across the Island while
controlling for the variations in a number of stand characteristics that were unrelated to
silvicultural modifications. Blocks were separated by 3-13 km. Four sample stands,
representing 1 of each of 4 stand types, were located within each block (n = 20 sample
stands) (see Appendix B-1). The 4 stand types studied included (1) non-treated, young
growth (i.e., "non-treated"), (2) precommercially thinned, young growth (i.e.,
"thinned"), (3) canopy-gapped, young growth (i.e., "gapped"), and (4) old growth

(> 150 years) (see Chapter 2 for detailed description of forest stands). Sample stands
within each geographic block were separated by <1 km and were selectec to represent
general characteristics (e.g., elevation, slope, aspect, and dominant plant association) of
the block that were unrelated to silvicultural modifications. Vegetative characteristics
and winter bird communities were sampled at 5 stations positioned randomly within each
study stand. Sampling stations were from 150 to 300 m apart and were >50 m from
stand boundaries.
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4.2.1 Vegetation Sampling

Vegetation was sampled at each sampling station during the 1991 breeding bird season
as part of a related study on breeding bird communities (see Chapter 3). Only those
characteristics that were not likely to change appreciably between summer and winter
were presented in this study, primarily for descriptive purposes.

One circular plot was positioned in each of 4 cardinal directions, at random distances of
10- to 40-m from the center of each station. Plots in old-growth stands were 10-m-
radius while those in young-growth stands were 5-m-radius. At each plot, we measured
77 vegetation variables: conifer stem density (stems/ha) in 3 size classes, small (6- to 35-
cm diameter-at-breast height [dbh]), medium (36- to 55-cm dbh), and large (>55-cm
dbh); snag (standing dead trees >2-m tall) densities; number of tree species; percent
conifer-canopy cover; and tree height (m). Conifer-canopy cover was estimated by
sighting through an ocular tube (James 1971) for the presence of vegetation from 5
sample points (plot center plus 4 cardinal points) located within each vegetation plot.
Average tree height was measured for the 2 trees nearest plot center using a clinometer.
Canopy gaps were mapped from current (1991) aerial photos using a zoom transfer
scope and were digitized for analysis using the GIS ARC/INFO software. No
distinction was made between natural and artificial gaps, and only gaps = 0.05 ha were
mapped. Canopy gap locations were verified opportunistically while walking between
bird count stations. Once verified, the GIS was used to calculate distance from bird
count stations to the nearest canopy gap.

4.2.2 Winter Bird Sampling

Winter birds were surveyed at sampling stations during 4 1-week visits between
December and February of 1991-92 and 1992-93. Numbers of stand visits each year
were limited by high costs and access problems associated with conducting wintering
bird surveys in southeast Alaska. Surveys were conducted from sunrise (0730-0830) to
about 5 hours after sunrise. No surveys were conducted during heavy precipitation or
high winds. All stands within the same geographic block were visited on the same day
to minimize biases associated with temporal variation in avian detectability.

Winter bird abundance was estimated by counting all birds detected (i.e., seen or heard)
during a 10-min observation period conducted within a 100-m radius plot centered on
each sampling station. An abundance estimate was calculated as the number of
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detections summed over 4 stand visits to each of the 5 sampling stations within each
stand. To test whether bird species were equally detectable among stand types, we also
estimated the horizontal distance (i.e., detection distance) from the sampling station to
each bird detection.

The same 3 skilled observers conducted surveys each year. Observers were trained in
distance estimates and recognition of avian vocalizations and each had >5 years
experience in conducting bird surveys. In addition, distance estimates and species
identifications were verified periodically among observers. Careful selection of skilled
observers and continuous training is known to reduce observer error to acceptable levels
(Kepler and Scott 1981). Observer survey schedules and the order in which sampling
stations were visited were rotated systematically to further minimize potential observer
biases and any potential biases associated with temporal activity patterns in avian species
(Robbins 1981, Kessler and Milne 1982).

4.2.3 Statistical Analysis

Individual stands served as the experimental units for statistical analyses. All vegetation
measurements were averaged for the circular plots at each sampling station. The means
calculated for all vegetation variables at each station were then averaged among
sampling stations to provide a mean estimate for each stand. Vegetation variables were
compared among stand types using an ANOVA, blocking on the 5 geographic areas.

Horizontal distances from sampling stations to individual bird detections were tested for
differences among stand types using a One-way ANOVA. Species abundance was
compared among stand types and between years using Split-plot ANOVA. Year served
as the whole plot, stand type as the subplot, and geographic area as the blocking
variable. The stand type-by-year interaction also was included in the model. Significant
stand type-by-year interactions were examined by comparing stand types for each year
separately using One-way ANOVA.

If necessary to improve normality and/or stebilize variances, vegetation variables were
transformed using either square-root or arcsine transformations (for all percentages) (Zar
1984:239, 241). The ANOVA models were assumed to be robust enough to tolerate
moderate deviations from normality and/or variance homogeneity (Neter and Wasserman
1983); hcwever, a non-parametric Friedman’s test was used if transformations did not
adequately improve normality or variance homogeneity. If results of the ANOVA’s
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were signiﬁcant (P = 0.05), Tukey’s HSD was used to locate differences between
specific stand type means. All analyses were run on SYSTAT (Wilkinson 1990). The
level of significance used was P < 0.05. Marginal significance was assigned to 0.05 <
P < 0.10.

4.3 RESULTS

4.3.1 Vegetation Characteristics

w
>
D
S

[=%

s
3

(¢

(%]

ot
-

@

w

(¢]

[=%

k-

generally either related to a particular silvicuitural modification (i.e., thinning or
gapping) or to overall differences in stand age (i.e., old growth vs. young growth).
Young Growth - Five of the 9 vegetation variables measured differed (Ps < 0.10)
among young-growth stand types (Table 4-1). Three vegetation variables in thinned
stands differed consistently from at least 1 of the other young-growth stand types.
Thinned stands were characterized by lower densities of small conifers, lower percent
canopy cover, and higher snag densities. Two vegetation variables in gapped stands
differed consistently from at least 1 of the other young-growth stand types; gapped
stands were characterized by higher gap densities and lower distances to gaps.

Young Growth vs. Old Growth - Six of the 9 vegetation variables measured differed (Ps
< 0.05) between young- and old-growth stand types (Table 4-1). Old-growth stands

were characterized hv lower densities of small conifer

1aracterized nall coniters, high 21R31E T medium ar
o

g
than the 3 young-growth stand types. Notably, approx1mately 43% of the 245 snags

found in old growth were =40-cm dbh, and 20% were =15-m tall. In contrast, only
6% of 32 sn bserved in all young-growth stand types were =40-cm dbh and 6% .

4.3.2 Winter Bird Abundance

We recorded 1,037 detections during both winters, 598 in 1991-92 and 439 in 1992-93
(Appendix C). During both years, 4 species accounted for 85% of the total detections:
golden-crowned kinglets comprised the majority (52.1%) of the total detections,
followed by winter wrens (18.9%) and chestnut-backed chickadees (10.3%), and then
brown creepers (3.7%).
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Table 4-1. Vegetation characteristics (£+SE) of non-treated, canopy-gapped, and precommercially thinned young-growth
(20 years), and old-growth (> 150 years) conifer forest stands on Prince of Wales Island, southeast Alaska,

1991-92.
Stand Type!/

Non-treated Gapped Thinned 0ld Growth
Vegeiation Characteristic (n=5) (n=5) {(n=5) (n=5)
Small (6- to 35-cm dbh) conifer/ha® 1,117.9+75.2A 1,117.94233.0A 435.4+30.0B 411.6+36.9B
Medium (36- to 55-cm dbh) conifer/ha 13+1.3A 2.542.5A 0* 60.2+4.5B
Large (>55-cm dbh) conifer/ha 0 0 0 52.849.4%
No. tree species 3.240.4A 3.2+0.4A 2.840.6A 3.8+0.5A
Conifer canopy cover (%) 62.44+4.9A 58.249.0B 38.445.2AB 86.248.2C
Tree height (m) 7.1+0.2A 7.340.5A 8.0+0.3A 29.14+1.9B
Snags/ha?/ 6.4+2.8A 8.9+2.5A 25.547.8C 78.6+10.4B
No. canopy gaps/ha*/ 0.04+0.02A 0.7340.04B 0.09+0.03A 0.14+0.06A
Distance to gap (m)¥ 288.4+56.7A 54.6+10.7B 191.0440.8AB 162.6+55.8AB

1/ Means sharing the same letter did not differ significantly (P > 0.05); underlined letters were marginally different (0.05 < P < 0.10) (ANOVA,
Tukey’s HSD-test).

2/ Untransformed means.

3/ No statistical tests performed.

4/ Canopy gaps were =0.05 ha.
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Mean detection distances of individual species were similar (Ps > 0.05) among stand
types. Detection distances for individual species varied by <10 m among stand types;
therefore, detectability was not likely influenced by stand type.

In general, wintering bird abundance and composition were statistically similar (Ps >
0.05) among young-growth stand types and among all stand types combined during
1991-92. Numbers of species were greater (Ps < 0.05) in old growth than in
young-growth stand types and this pattern was consistent (P = 0.91) between years.
Differences in total numbers of detections among stand types, however, differed (P =
0.001) between years: numbers of detections were similar (Ps > 0.05) among stand
types in 1991-92, but were higher (Ps < 0.05) in old growth than in young-growth

ctand tcrmac Aneiao 1007 Q7
Stdlll 1YpeS GQUIlly 1Y524-50.

Mean (+ SE) numbers of chestnut-backed chickadee detections were similar (P = 0.53)
among stand types during both years, but were greater (P = 0.04) in 1991-92 (3.5 +
0.7) than in 1992-93 (1.8 + 0.5). In contrast, mean number of detections of
golden-crowned kinglets and winter wrens among stand types differed between years (Ps
< 0.01). During 1991-92, mean numbers of golden-crowned kinglets detected were
similar (Ps > 0.05) among stand types, but during 1992-93 numbers of kinglets were
greater (Ps < 0.05) in old-growth than in young-growth stand types (Table 4-2).
Likewise, during 1992-93 mean numbers of winter wren detections were similar (Ps >
0.05) among stand types, but in 1991-92 numbers were lower (Ps < 0.05) in
old-growth than in young-growth stand types. Numbers of brown creeper detections in
young-growth stand types were too few for statistical comparison. Notably, however,
38 of the 39 creepers detected were recorded in old growth. |

4.4 DISCUSSION

Similar to other northern latitudes (Kricher 1975, Rotenberry et al. 1979, Yahner 1986),
the wintering bird community we studied was characterized by relatively few species
and Iow numbers of wintering birds. Harsh winter conditions relative to other temperate
forests, the northern location of our study area, the extent of old-growth habitat
fragmentation in our study area, and island biogeographic factors may have limited
species richness and abundance of birds wintering in our study area. Some bird species
are reluctant to cross oceanic barriers (Haila and Jarvinen 1983), and thus Clarence
Strait, as well as numerous small mountainous islands and fjords that separated the
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Table 4-2. Mean (+SE) winter bird abundance (summed over 4 stand visits, 5 sampling stations/stand, and 2 winters) for
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conifer forest stands on Prince of Wales Island, southeast Alaska, 1991-92 and 1992-93.

Stand Type!/

Non-treated Gapped Thinned Old Growth

Species Year (n=5) (n=5) (n=5) (n=5)
Golden-crowned kinglet 1991-92 10.0+1.0A 11.8+1.0A 10.4+2.8A 16.8+3.0A
(Regulus satrapa) 1992-93 7.4+1.3A 824154 11.8+1.1A  31.6+2.3B
Winter wren 1991-92 9.8+0.7A 9.8+1.6A 9.240.9A 3.0+0.8B
(Troglodytes trogiodytes) 1992-93 1.6+0.5A 1.8+0.5A 2.4+1.0A 1.6+0.8A
Chestnut-backed chickadee 1991-92 2.44+0.8A 1.6+0.7A 4.4+19A 5.6+1.7A
(Parus rufescens) 1992-93 1.440.6A 1.6£07A  18+07A  2.6+0.9A
Total abundance 1991-92 28.8+3.8A 28.0+1.5A  29.844.0A 33.0+2.8A
1992-93 12.242.5A 142+1.0A 18.042.5A 43.2+4.3B
Total no. species 1991-93% 4.1+0.5A 4.840.2A 4.540.5A 6.5+0.4B

1/ Means sharing the same letter did not differ significantly (P > 0.05) (ANOVA, Tukey’s HSD-test).

2/ Pooled means.
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Island from the mainland, may limit the number of bird species present on the
In addition, avian species richness declines with increasing latitude from south to north
(Pianka 1966); thus, the Island may lie outside the extreme most limits of the northern

distribution of many forest bird species.

P A« +h
(881

The thinning and gapping of young-growth stands appeared to have no effect on winter
bird communities. Although winter wrens were more abundant in young-growth than
old-growth stands, this pattern was not consistent between years. Numbers of winter
wren detections were low in the second year when snow levels were deepest. Snow
cover may limit foraging opportunities for this ground-foraging species, which during

winters of high snowfall, may occur in more southern latitudes.

Relative to young growth, old growth supported more species and higher numbers of
brown creepers during both winters, and during the second winter, old growth supported
more golden-crowned kinglets and higher numbers of birds overall. Our results from
the second year of study are consistent with those of Manuwal and Huff (1987) who
found that birds wintering in Douglas-fir/western hemiock stands of the western
Washington Cascades were twice as abundant in old growth (250-500+ years) than in
either young (42-75 years) or mature (105-165 years) stands. They attributed these

differences to gwawl avaud.uuu,y of roost es and tree Comnes, and more-suitable

microclimatic conditions in old growth relative to younger forests.

o Ceﬂﬁrm the ctatnie of the brown creener
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Spec1es of old-growth habitat in southeast Alaska (Suring et al. 1988b), particularly
during the winter (contrast with Chapter 3 results). Although brown creepers were
observed rarely during the winter in our study area, 38 of 39 detections were recorded

in old growth.

The most important features to birds wintering in old growth were probably the large
dominant trees, dense tree canopy, multilayered canopy, and snags. Morrison et al.

710Q4LN e emAriag grintaning 1 smivad annifan Faracta AF tha Cinenn Avrn Ao
{170v) lUullU UuU JPCLITS WLHILTLIIE LI HHIACUSLULILIITL 1010 O1 i »ifita ncva.ua.

Mountains used areas characterized by high, heavy canopy cover that apparently
provided thermal protection from wind and precipitation. For species, such as the
brown creeper, that forage for insects along bark crevices (Morse 1970), the thick
furrowed bark structure of old trees probably provides more suitable foraging sites
relative to young growth. Brown creepers are known to forage in trees with deeply
furrowed barks that provide suitable prey (Jackson 1979, Morrison et al. 1985). Such
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external bark structure tends to be correlated positively with tree diameter and age
(Jackson 1979). In addition, large snags are important as roosting sites for creepers
(Walsberg 1986), and were relatively uncommon in young-growth stands.

. AT A Ao Tricaglae Freonon Fae 3mgnnts 10 $san ~n

For species, such as the gouacii- crowncd Kinglet, that 10Tage 101 inscCis iii tree canopies
(Airola and Barrett 1985, Manuwal and Huff 1987, Tobalaske et al. 1991), greater
canopy cover in old-growth stands may have provided thermal protection and foraging
opportunities especially during the harsher winter. We observed particularly low
numbers of golden-crowned kinglets in young growth following storms that coated tree
branches with ice and snow. Kinglets were observed foraging primarily in multilayered
tree canopies of old growth that appeared to have less snow covering on branches than
trees in young stands.

4.5 CONCLUSIONS AND MANAGEMENT RECOMMENDATIONS

naidar nld_or th  tamnarata rainfaract
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essential wintering habitat for resident birds. Resident species of birds in northern
latitudes must endure harsh winter conditions, and winter survivability is believed to
regulate population size in birds (Lack 1966, 1968, Fretwell 1969, 1972). Thus,
populations of species associated year-round with old-growth, temperate rainforest in
southeast Alaska, such as brown creepers and golden-crowned kinglets. (see Franzreb
and Ohmart 1978, Mannan and Meslow 1984, Kessler and Kogut 1985, Rosenberg and
Raphael 1986, Manuwal and Huff 1987, Raphael et al. 1988, Chapter 3 this study), may
be particularly vulnerable to intensive harvest of old growth in this system. In addition,
because oceanic islands are known to support fewer species of birds and are more
vulnerable to local population extinctions relative to mainland areas (MacArthur and
Wilson 1967, Diamond 1975, Temple 1985), species populating such areas as Prince of

AL LT ASIRIIVIIG 177U, RVINPIV 220J), SPVVIVS PUPUIGLIIRE DUl AlVas ad £ 1l Ul

Wales Island may be less tolerant of habitat perturbations. Furthermore, the ability of
birds to colonize northern forested islands following disturbance is related to regional
abundances on the mainland and autecological mechanisms (i.e., habitat selection) (Haila
1983, Haila et al. 1983). Thus, long-term reductions in old growth occurring Island-
wide may limit the ability of old-growth associates to colonize the Island from mainland
areas due to a lack of sufficient old-growth, temperate rainforest habitat.

Results of this study also identify the need to further monitor habitat use by wintering
birds in the temperate rainforest habitats of southeast Alaska over a wide range of winter
conditions to further define the relationships suggested by this research.
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5.0 PRELIMINARY HABITAT CAPABILIT
NEOTROPICAL MIGRANT ASSOCIATED WITH OLD-GROWTH,
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Key words - coastal temperate rainforest, habitat capability model, neotropical migrant,
old growth, Pacific-slope flycatcher, southeast Alaska, timber management

Abstract - We determined the migratory status of 35 species of forest birds and relative
use of old growth and young growth by neotropical migrant birds in southeast Alaska.
Of the 35 forest bird species, 14 were residents, 13 were short-distance migrants, and 7
were neotropical migrants, Neotropical migrants included Wilson’s warbler,
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tree swallow, and Pacific-slope flycatcher. Of these 7 species, the Pacific-slope
ﬂycatcher was the only neotroplcal migrant associated with old-growth (average tree age

on Paciﬁc—siope ﬁycatcher habitat use was reviewed from studies conducted in
northwestern California, western Washington, and other areas; however, only limited

data were available for southeast Alaska. Based on these studies, a preliminarv habitat
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relationships for this species in southeast Alaska, and a

refinement.

S are
as a

prerequisite to model

5.1 INTRODUCTION

eotronical miegrants are miera
Neotropical migrants are migra

neotropical areas (i.e., south o
migrate over considerable distances, they are particularly vulnerable to the cumulative
effects of multiple land-use actions that traverse international boundaries (Morton and

Groanharo ‘IOQO Askins et al. 1990)). Pgonulation declines have been reported in socme
U‘W‘luv‘.s pavas) LRAOINELLID Wi L. A//UJQ yulubl\lll CEVAWILLIWD AIA Y W UL L y ALWAL ALl OV

o

species of neotropicai migrants and have been attributed primarily to: (1) predation on
the breeding grounds (see Bohning-Gaese et al. 1993 for a review), (2) nest parasitism

by the brown-headed cowbird (Molothrus ater) (Brittingham and Temple 1983, Temple
A Mo 10000\ At asad faamanan Faunn AF lhanadlns haliléas
dlid Ldalry 1700), {J} UUCLL IUUULLIU il aii lllblcdbw uagxucutauuu O1 Ulwuuxg Ilavitdat

(Whitcomb et al. 1977, Terborgh 1989), and (4) deforestation on the wintering grounds
(Terborgh 1989, Robbins et al. 1989). Such factors may act individually or in
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combination {(e.g., fragmentation and increased cowbird parasitism; Brittingham and
Temple 1983) to influence population status of neotropical migrants.

specific habitat requirements on the wintering grounds (Lynch 1989, Finch 1991),
approximately half of these species winter exclusively in forests (Askins et al. 1990).
I;L:nu!a,ion décli_ne in neotropical migrants have been most dramatic in the eastern
deciduous forests where this group comprises up to 92% of the forest bird species,
including species that occupy the interior of forest patches, and species that are sensitive
to habitat fragmentation (Whitcomb et al. 1977). In contrast, only 29 e forest

R
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hird ecnariag in the Pacifice Narthwaot ara nantranical mi
viiu BPWIUD pvy lll\/ 4 aviiliv AYvIiIuIvwuLwolL arv llwl—l\.’yl\ial

that forage by sallying from the forest canopy (e.g., flycatchers, Empidonax spp) have
declined substantially (Raphael et al. 1988).

Based on the above, an integrative management program, spanning multinational
jurisdictions, is paramount to maintaining viable populations of forest-dwelling
neotromcal migrants. Conservation of neotropical migrants at local and regional levels
Nationai Forest Management Act (1976) and in National Forest pians (e.g., USDA
Forest Service 1991).

a AT._1_. _4-.1

itheast Alaska, a prcu1u1vc model for
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In intensively mar 1aged temperate ramiorests o
determining timber-related impacts to neotropical migrants is essential for maintaining
viable populations of this group, particularly in light of anticipated long-term reductions

o
3
-

walld aii uliGyl l.au\.uus U1 1atiuis

regulating population size, geographic distribution, and habitat use, includmg specific
use of various forest seral stages. The primary objectives of this study were to: (1)

denhfv a nentmmoal mlmnt associated with old- ;rmwth, temperate rainforest in
cmezdlann e ATl LN Adndncanntnn Lonmdon s A L L fdd o L. LS
southeast Alaska, (2) determine ractors G naoitat use oy tnis
species, and (3) develop a habitat-based model to predict effects of timber management
on this species.

5.2 SPECIES SELECTION

The selection of a neotropical migrant for predictive modeling was based on the

o uy § PR e b on aes Vs Ten cevanmian smitod lha n Tacs Alobnsrnn strlcen e dlhnd wvrienbnaen svwactaesnmacles
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south of the conterminous United States, (2) the species must be associated with
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old-growth forests of southeast Alaska, and (3) information on habitat use should be
available for the species in southeast Alaska or other comparable areas within the
species range.

The migratory status of 35 forest-breeding bird species in southeast Alaska was
evaluated during a 2-year study of forest bird communities on Prince of Wales Island
(see Chapter 3), and by a review of the available literature on migratory habits of these
species (American Ornithologists’ Union 1983, Armstrong 1991). Information on
habitat use and avian community composition for the 35 bird species was obtained from
breeding bird surveys and vegetation sampling performed in 15 young-growth (20 years)
and 5 old-growth sites (> 150 years) on Prince of Wales Island (see Chapter 3). Of the
35 forest bird species occurring in our study area, 14 (38.9%) were residents, 13
(37.1%) were short-distance migrants, and 7 (19.4%) were neotropical migrants
(migratory status of all forest birds observed in our study area is indicated in Appendix
D). Although short-distance migrants may winter in neotropical areas in more southerly
portions of their range, those species occurring in our study area probably winter in
Alaska, British Columbia, and the conterminous United States, and thus did not meet
our criteria as neotropical migrants.

Neotropical migrants occurring in our study area included: Wilson’s warbler,
orange-crowned warbler, Swainson’s thrush, Townsend’s warbler, rufous hummingbird,
Pacific-slope flycatcher, and tree swallow, (Table 5-1). Three of these species,
orange-crowned warbler, Wilson’s warbler, and Swainson’s thrush, nest or forage
primarily in the understory of young-growth forest. Two species, Pacific-slope
flycatcher and Townsend’s warbler, nest or forage in the overstory; however, only the
Pacific-slope flycatcher was consistently more abundant in old-growth forests relative to
young growth in our study area (see Chapter 3). Therefore, the Pacific-slope flycatcher
was chosen as the neotropical migrant on which to base the predictive model.

5.3 PACIFIC-SLOPE FLYCATCHER LITERATURE REVIEW

5.3.1 Breeding Range and Systematics

The Pacific-slope flycatcher is widely distributed in western North America, breeding
from southeastern Alaska and northwestern and central British Columbia south to

southwestern California and the mountains of northern and southern Baja California
(Bent 1942: 247, American Ornithologists’ Union 1983: 525). The winter range of this
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Table §5-1. Life form and habitat association of neotropical migrants, Prince of Wales
Island, southeast Alaska.

Habitat Association®’

Species Life Form!/ Young Growth Old Growth
Wilson’s warbler 6 X

(Wilsonia pusilla)

Orange-crowned warbler 6 X

(Vermivora celata)

Swainson’s thrush 7 X

(Catharus ustulatus)

Townsend’s warbler’’ . 10 X X
(Dendroica townsendi)

Rufous hummingbird 11 X

(Selasphorus rufus)

Pacific-slope flycatcher 11 X
(Empidonax difficilis)

Tree swallow? 14

(Tachycineta bicolor)

1/ Life form: 6=nests on ground, feeds in shrubs or trees or in the air; 10=nests in conifers, feeds
in trees or shrubs or in the air; 11=nests in trees, feeds in trees or shrubs or on ground or in the
air; 14=nests in natural hole, feeds on ground or water or in the air.

2/ Based on results of this study (Chapter 3).

3/ Detected in approximately equal numbers in old growth and young growth (Chapter 3).

4/ Primarily associated with riparian areas (Brown 1985).

species includes southern Baja California, and northwestern Mexico south to the Isthmus
of Tehuantepec (American Ornithologists’ Union 1983: 525).

Until recently, the Pacific-slope and the Cordilleran flycatchers (E. occidentalis) were
considered conspecific (western flycatcher). However, recent information on
vocalization patterns and allozyme frequencies in the Siskiyou region of northern
California where these flycatchers are sympatric, suggests that they are biologically
distinct species (Johnson and Marten 1988).

5.3.2 Habitat Use

The Pacific-siope fiycatcher is considered common in open coniferous forests of
southeast Alaska and accidental along the southcoastal region (Armstrong 1991: 227).
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The species is associated with riparian, old-growth areas in southeast Alaska (Kessler
and Kogut 1985) and is known to nest close to water (Bent 1942: 247, Johnson 1980,
however see Sakai and Noon 1991 and McGarigal and McComb 1992). Nest sites of
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and on rock ledges near streams (Bent 1942, Armstrong 1991,
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specific seral stages. Nest sites in young (30-90 years) Dougla
densiflorus) forests of northwestern California were characterized by higher shrub cover,

greater densities of large (>50 cm dbh) Douglas-fir and Pacific madrone (Arbutus
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were approximately 24-m tall and 55-cm dbh, respectively, and canopy cover near nest
sites averaged about 92%. In mature (91-199 years) forests, Pacific-slope flycatcher
nest sites were characterized by lower mid-canopy bole heights, higher ground cover in
the understory layer, and greater densities of small (1- to 10-cm dbh) Pacific madrone
than random sites. Nest sites in old growth (>200 years) were characterized by lower
mid-canopy bole heights, more closed tree canopies, and higher densities of large
(>50-cm dbh, >15-m tall) snags than random sites.
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Several studies have reported Pacific-slope flycatchers nesting in higher density in older
forests than in younger seral stages (Franzreb 1977, Franzreb and Ohmart 1978, Kessler
and Kogut 1985, Sakai 1987, Raphael et al. 1988, Chapter 3 this study). Sakai (1987)
measured flycatcher densities using variable circular plots located in young (30-90
years), mature (91-199 years), and old-growth (>200 years) Douglas-fir/tan oak forests

wthoracta Califammia  TElyeatohar A iaq twara in ald 120
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birds/100 ha), followed by mature- (80 birds/100 ha), and young- growth (10 birds/100
ha) sites. Raphael et al. (1988) determined flycatcher densities using variable circular

plots located in sapling (0- 20 years), pole/sawtimber (21-80 years), and mature sites
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S P

(4 100 yearS) in uouglas fir forests of northwestern California. I‘lycd[CﬂeI' densities

were highest in mature (169 birds/ha) and pole/sawtimber (121 birds/100 ha) stages, and
were substantially lower in the sapling (1.6 birds/100 ha) stage. '
In western Washington, Manuwal and Huff (1987) calculated an index of bird abundance
by using a point count method in young (42-75 years), mature (105-165 years), and old-
growth (250-500+ years) Douglas-fir/western hemlock forests. Pacific-slope flycatcher
detection rates were highest in old growth (0.69 detections/8 min count), lowest in
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mature forests (0.33 detections/8 min count), and intermediate in young forests (0.52
detections/8 min count).

abundance based on bird counts conducted along transects through a range of seral
stages on Kosciusko and Prince of Wales Island. Flycatchers were considered
uncommon in sapling/shrub (11-17 years), common in pole (30 years) and young
sawtimber (75 years), common in upland old growth, and abundant in riparian old
growth (Kessler and Kogut 1985). In addition, we measured flycatcher abundance using
fixed radius (100-m) plots located in 15 voung-growth (20 years) and 5 old-growth sit
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12 times more abundant in old-growth than in young-growth sites. Furthermore,
although our sample size was small, we determined that flycatcher abundance was

inverselv correlated (r = -0.90, P = 0.04. n = 5) with canonv cover in old-erowt
) with canopy Co ¢ 4

AoViy WULiviGWu {/ VIRV P { V.U, 7o LAY S

5
(4
o
d
d

stands. The reiationship between fiycaicher detections and several measures of riparian
habitat were also evaluated in each stand. No significant relationships were detected;
however, this outcome may be related to the lack of accurate stream mapping within the
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correlation between flycatcher abundance and proximity to streams.
5.4 PACIFIC-SLOPE FLYCATCHER HABITAT MODEL
5.4.1 Model Development
ot I.. laie. Ca Aalilite: smvndala Aacralacmad Fae RATQ AF ¢hhn TAhmsnoo
J.VLUDL naoita pauuuy HoUUchH UCVCIUPW 101 1vIID U1 UIC 1ulgadd nauuu:u I‘UICDL are

based on su1tab1hty criteria derived from density estimates and habitat relationships in
various seral stages and timber volume classes. For instance, suitability indices

develoned to evalnate hrown creener hahitat in contheact Alacka rance from () for
aeveioped 1o evaluate orown Creepor naovual il souineast Alasxa range irom U Ior

noncommercial forests (timber voiume 0-8,000 board feet/acre) where densities of this
species are low, to 1 for high volume sites (timber volume +30,000 board feet/acre)

where creeper densities are high (Suring et al. 1988b). This relationship between brown

o~y e e 4icmnbunas wr Tz

Creeper densit ty and timber volume is
southeast Alaska (Hughes 1985). Data on such associations are most reliable when they
are specific to southeast Alaska and when model relationships have been field tested.
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The neotropical migrant modei we deveioped for the fiycatcher was based primarily on
2 studies conducted on this species in southeast Alaska: Kessler and Kogut’s (1985)
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study of flycatcher abundance across different seral stages on Prince of Wales and
Kosciusko Islands and thls study (Chapter 3). However, neither study quantlﬁed the
only qualiitative information on flycatcher abundance across various serai stages and we
provided quantitative information on flycatcher abundance for only two seral stages (see
Chapter 3). Therefore, the model was supplemented with information on the habitat

s ecrtsensen ncabo nmed daagiter AL tlhhin qemaning 10 AifFFacnnt cnrnl ctaocag Frame tha TMAniglao Fie/éan
I UL CIICIIL allu Ul lbll.y Ul Ul DPWIUB 111 UlLICICTL ll dCldi Slaglsd 11Ul UV JUUgiad~lil/uall
oak forests of northwestern California (Raphael et al. 1988, Sakai 1987, Sakai and Noon

no
1991) and the Douglas-fir/western hemlock forests of western Washington (Manuwal
) This model should, thus, be nnqsid"vd nrr-‘hmnmrv Further s-“d

in
A 2aa3 AU SaaUReARe, i ol A=A 8 A 0y a =il aai

southeast Alaska is needed to validate and refine this modei before application,
particularly with regard to the relationship between flycatcher density and timber volume
and the value of riparian habitats.

5.4.2 Habitat Model

Our preliminary Pacific-slope flycatcher habitat model is presented in Table 5-2. The

model was based on four assumptions. l“lI'S[ nycatcner (lensuy increases with forest
age, bemg hlghest in old growth lower in younger forests and zero at the

(1985). Manuwal and Huff (1987). Raphael et al. (1988). and Sakai (1987). Second
(170J5), Vianuwal ana mnuil (176/), napnaci €t ai. (1560), anad Saxkai (1>o/). Secona,

Pacific-slope fiycatchers show some affinity for stream riparian habitats. This

relationship may not be as strong as the seral stage association, but is supported by field
observations in this study, Kessler and Kogut (1985), and other observations (Bent 19472
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Johnson 1980). We speculate that riparian habitats associated with lakes and muskegs
are less selected by the Pacific-slope flycatcher, possibly due to competition with the
olive-sided flycatcher (Contopus borealis). This speculation is supported by the

Findinoe af Wagglar and Waagut 1025\ Tha aliva_cidad flusatohar wag nftan ahoarmsad
HIUIGES U AlSINT 4l DAUEUL (1700, 110 Udve-3iUll nylaliel wans Ulwil UOsLIvou

using habitats associated with lakes and muskegs in our study. Third, flycatcher density
is inversely related to timber volume in old-growth forests containing volumes greater

than 8 ﬂﬂﬂ board-feet/acrre. This mption is suppo orted hv the rP]ahnnehIn between
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canopy cover ana IlyCdl(,IlCI' Ucnbl[y observed in ¢
on the assumption that timber volume is correlated with canopy cover in old-growth

stands. Fourth, flycatcher densities are relatively high in deciduous forest types (Bent
1047 Drauwn QQ:\ T a agcenima wthar that thic ic narticnlarly tra far tha hlanl-
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cottonwood type; abundance is expected to drop in the red alder type due to competition
with the alder flycatcher (Empidonax alnorum).
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Table 5-2. Capability of habitats for supporting breeding Pacific-slope flycatchers in
southeast Alaska - preliminary model.

Number per 100 ha
Habitat Suitability Index (#/sq mi)*

Old-growth forest

Western Hemlock, Sitka spruce,
cedar, W. hemlock/spruce

Riparian (stream)**

30,000+ bf/ac*** 0.8 80 (207)
8-30,000 bf/ac 1.0 100 (259)
Noncommercial 0.5 50 (130)
Upland & Riparian (non-
stream)
30,000+ bf/ac 0.6 60 (155)
8-30,000 bf/ac 0.8 80 (207)
Noncommercial 0.3 30 (78)
Subalpine . 0.0 0 (0)
Black cottonwood 0.8 80 (207)
Red alder 0.5 50 (130)
Clearcut (0-25 yrs) 0.0 (L¥(0)}
Second-growth forest (25-75 yrs)
Riparian 0.2 20 (52)
Upland 0.1 10 (26)
Second-growth forest (75+ yrs) ' '
Riparian 0.5 50 (130)
Upland 0.3 30 (78)
Nonforest 0.0 0 (0
Other 0.0 0 ()

*  See section on Habitat Capability

**%  The riparian zone width, needs to be determined by field study.

*#*% bffac = board-feet/acre; 30,000+ bf/ac refers to volume classes 6 and 7, 8-30,000 bf/ac refers to .
volume classes 4 and 5, and noncommercial refers to volume class 3 (< 8,000 bf/ac) from the
Tongass National Forest forest land classification system.

5.4.3 Habitat Capability

Sakai (1987) recorded flycatcher densities ranging from 10 to 130
flycatchers per sq mi), and Raphael et al. (1988) measured densities ranging from 1.6 to
169 per 100 ha (4-438 flycatchers per sq mi) in northwestern California. Beaver and
Baldwin (1975) reported densities ranging from 12 to 69 birds per 100 ha (31-177

flycatchers per sq mi) in Colorado. No information is available regarding densities of
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Pacific-slope flycatchers in southeast Alaska, thus we have assumed that maximum
flycatcher density is 100 birds per 100 ha (259 birds per sq mi) for the preliminary
model.

5.5 CONCLUSIONS AND MANAGEMENT RECOMMENDATIONS

Prior to broad-scale application of the preliminary flycatcher model presented here, we
recommend that a quantitative study of flycatcher population densities be conducted in
various habitat types in southeast Alaska. The available database on habitat selection
and abundance of this species in southeast Alaska is limited. Our study was not
designed to gather information on forest bird communities across various seral stages,
riparian areas, or timber volume classes, nor to obtain specific information on nest-site
selection by Pacific-slope flycatchers. However, flycatcher densities should be
measured in various seral stages, in various volume classes within the old-growth seral
stage, and in riparian versus non-riparian habitats. It is also important to identify how
far from a stream the riparian zone influence occurs. Stream riparian habitats should be
separated from riparian habitats associated with lakes and muskegs because of likely
density differences associated with interspecific competition. Information could also be
collected on nest-site selection using specialized sampling procedures (e.g., nest-centered
vegetation plots, Larson and Bock 1984).
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DEER, PRINCE OF WALES ISLAND, SOUTHEAST ALASKA
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Key Words - Sitka black-tailed deer, precommercial thinning, canopy gaps, old-growth
forest, forage, winter habitat, spring habitat, southeast Alaska

Abstract - During 1991 and 1992, we compared availability of forage (forbs, shrubs,
tree seedlings/saplings), winter snow conditions, and deer use (pellet-group counts and

winter track coun for Sitka black-tailed deer on Prince of Wales Tc]nnd amono 4
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forest stand types: non-treated young growth (20 years), precommercially thinned
young growth, young growth with 0.05-ha openings (i.e., "gaps") created in the

overstory canopy, and old growth (> 150 years). Our purpose was to determine if 2
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ural 1
maintaining o enhancmg habitat quality for deer after logging of old-growth forest in
southeast Alaska. Of 16 plant (6 forb, 6 shrub, and 4 tree) species considered important

deer forace in onr ctudv area onlv 1 eneciec unchberrv  was associated positively with
QeCr 10rage m our H 168 ITy, Was assoClated posiiverly wii
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a silvicuiturai modification. Both bunchberry (Ps < 0.05) and deer sprmg use (pellet-
group counts, P = 0.02) were higher in thinned stands relative to the other 3 stand

tvnes. Deer n@ﬂg_-m' up counts, v
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winter track counts. and orage memeq however, were
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Although, mean snow depths were similar (Ps > 0.05) among stand types during a

relatively mild winter of 1991, mean snow depths were lowest (Ps < 0.05) in old

oragth diiring tha harchar wintar andiad in 1000 Dagardlace daar wintar trasl ~annto
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were similar (Ps > 0. U5) among stand types. We recommend retention of islands of

old-growth forest within logging units to serve as source pools for forb and shrub
propagules and as potential bedding sites f r deer in young-growth forests.

6.1 INTRODUCTION

The Sitka black-tailed deer is at the northern limit of its distribution in Alaska, and may
therefore be subject to extreme environmental conditions (Wallmo 1981). Deer are an
MIS of the Tongass National Forest that utilize low elevation old growth (> 150 years,

Capp et al. 1992: 11, plot sensitivity analysis) for foraging and thermal cover, and to
wndiran Ancractic cvmanditieacs Arrsliao i (Qaririma nt ol 1001N A rostndss ~AF hatkliaoso
caucLc Clict UL CAPCHUILULICTS U lllls WullCl (Dul ulg L al. 1771) £ ValiCly UL llavidrs
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and elevations are used by deer in the summer to obtain forage (Klein and Olson 1960,
Hanley et al. 1984, Suring et al. 1991). During the summer, deer maximize their intake
of succulent, nutrient and energy-rich forage to regain lost weight, resume body growth,
nurse fawns, and store fat for the winter (Schoen et al. 1982). Summer forage quality
varies considerably over the foraging range of deer and in relation to successional
changes in understory vegetation following clearcut logging. Residual shrubs, tree
seedlings, and understory biomass reach peak levels within 5 years of logging in Sitka
spruce - western hemlock forests that are characterized by relatively well-drained soils
(Alaback 1982a,b). Elevated forage biomass in recent clearcuts provides forage,
especially in areas where logging slash has been removed (Hanley et al. 1984).
However, digestible nitrogen content of young plants is low and may limit forage
quality (Hanley et al. 1985, Hanley and McKendrick 1985). In addition, this pulse in
forage biomass is short-lived (15-20 years), as conifer overstories begin to shade-out
understory vegetation (Alaback 1982a,b). Forage biomass typically remains at levels
below that of old-growth forests for up to 160 years after logging (Alaback 1982a,b,
Hanley et al. 1984). Thus, widespread conversion of old-growth forest to young growth
in portions of southeast Alaska has significantly altered the quality of deer forage habitat
throughout the commercial forest rotation age (100 years).

A variety of silvicultural modifications, including precommercial thinning and creation
of openings (i.e., "gaps") within the overstory of young-growth (15-2Q years) stands,
has been used to maintain understory vegetation beneficial for deer use and to maximize
diameter growth of residual crop trees (Alaback and Tappeiner 1991). Precommercial
thinning involves the cutting of small unmerchantable trees to specific stocking densities,
with the resulting debris being retained in the stand as "slash". Such thinning is
designed to retard crown closure, increase growth rates of potential crop trees by
removing nearby competing stems, and extend the duration of understory layers over
longer periods of the rotation (Kessler 1982, Crawford and Frank 1987). Light (trees
thinned to 2.4 x 2.4 m) to moderate (trees thinned to 3.7 x 3.7 m) thinning is most
effective in retaining understory layers, but this response is limited to <10 years
post-thinning (Alaback and Herman 1988). Moreover, thinning contributes to existing
slash conditions by adding a second input of debris.

Gapping of young forest overstories is designed to retain understory layers for deer by
providing increased light levels for light-dependent forbs and shrubs (Alaback and
Herman 1988). Natural canopy openings in coastal conifer overstory are generally
characterized by productive and diverse understory layers (Alaback and Herman 1988,
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Alaback and Tappeiner 1991), are important for establishment of Sitka spruce and other
Picea spp. (Stewart 1986), and may thus significantly influence overall plant species
composition within a young-growth forest stand (Spies and Franklin 1989). Although
gapping and thinning of young-growth forest are designed to increase deer forage, the

effects of these silvicultural modifications on the gualit ty of deer winter ranee are

Se suvicuitural modinicatior 11 LET Y 1dangvw

nnoriv
PRy

understood.

Winter is a critical period for deer populations in southeast Alaska. Severe winter
conditions may restrict deer habitat use, reduce mobility and home range size, reduce
forage availability, greatly increase energy expenditures, and adversely influence
population mortality and recruitment rates (Jones and Bunnell 1984, Nyberg et al. 1985,
McNay and Doyle 1987). Snow depth appears to exert the greatest influence on habitat
selection by deer (Jones and Bunnell 1984). High-volume old-growth forest <300 m
elevation represents the most important deer habitat during high-snow winters primarily
because of the snow-intercept properties of older stands (Kirchhoff and Schoen 1987,

Schoen and Kirchhoff 1990). Because of uniform tree canopies, young-growth forests

en and Kirchhoff 1990). Because of uniform tree canopies, youn
typically intercept less snowfall than the multi-layered canopies characteristic of old-
growth forests (Wallmo and Schoen 1980, Kirchhoff and Schoen 1987). Both gapping
and thinning of young-growth forest may influence deer use during winter by opening
conifer overstories and thus changing microclimatic and snow-interception properties of
young-growth stands. Nyberg et al. (1986) recommended that, to serve as winter range
in coastal British Columbia, young forests should be more patchily distributed among

blocks of old growth than most intensively managed stands, and in some patches trees

should be maintained at lower densities

The objectives of our study included the following: (1) compare the availability of deer
forage species among silviculturally modified young-growth stands, non-treated young-
growth stands, and old-growth stands, (2) compare deer use between young-growth and
old-growth stands during spring and winter, and (3) compare characteristics of
young-growth and old-growth stands used by deer during spring and winter. Related
effects of silvicultural modifications on availability of forage species for black bear were
also examined where they overlapped with deer forage species. Black bear occurred
throughout our study area (see DellaSala et al. 1992, Appendix A this study), and use
some of the same forage species as deer. Notably, because our study was conducted 3-5

years post-thinning and 2-4 years post-gapping, our results represent the period just

prior to and during the peak vegetation response to the silvicultural modifications
(Alaback and Herman 1988, pers. comm. P. Alaback).
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e collected vegetation and deer use information from 20 stands on Prince of Wales

Island dnring the sprin_g (April to May), summer (June), and winter (December to

== s == =T sT TY ST/ T TEEE e =TT T ittt
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geographic areas (i.e., "blocks", Appendix B-1) based on localized differences in
topography and plant associations. Dividing the area into geographic blocks allowed us
to sample the variation in plant associations across the Island while controlling for the

variations in a number of stand characteristics that were unrelated to silvicuiturai
modifications. Blocks were separated by 3-13 km. Four sample stands, representing 1
of each of 4 stand types, were located within each block (n = 20 sample stands) (see
Appendix B-1). The 4 stand types studied included (1) non-treated, young growth (i.e.,
"non-treated"), (2) precommercially thinned, young growth (i.e., "thinned"), (3)
canopy-gapped, young growth (i.e., "gapped"), and (4) old growth (> 150 years) (see

Chanter 2 for detailed descrintion of forest stands). Sample stands within each

LG & AV VidiavAs BuSVaapaUi: U Sukaias) PALGEIY SWALEUS WAL vavil

-1 1

geographic block were separated by <1 km and were selected to represent generai
characteristics (e.g., elevation, slope, aspect, and dominant plant association) of the
block that were unrelated to silvicultural modifications.

Deer habitat use was described along a 1500-m transect that "zig-zagged" through the
interior of each stand. Transects were mapped on aerial photos (see Appendix B3 to
'R’)')\ and then nocitioned wi

B QUIV uiviL PUSILIVIIVG VY iu

-:"
0

comnpass and hip chain within each stand. All transects
compass G C mn eacn

were permanently marked using PVC pipe and flagging for repeated visits. Transects
were used to conduct deer pellet-group cou

<smn]ma stations were nnqmnned at random

d i

s and deer-track surveys. In addition, 5

distances of 150-300 m along each transect

and were permanent y' 1arkea 101 rep ated sam ﬂug. Sarrp tations were used
of

to
describe general stand characteristics and availability of specific forage species used by

Vegetation data were collected in June 1991 within nested, circular plots positioned in
annlh Af A Anedian 1mnn nt wandarn dictannne AF TN_AN v Fornen tha £ ann~ls
Calll Ui ‘+ \,cuuuuu uu l.lU 13, al 1d4dllUVIlll Unualivedy Ul 1v-av 1 Calll

sampling station. At each plot, we measured 11 vegetation variables: conifer stem

density (stems/ha) in 3 size classes, small (6- to 35-cm diameter at breast height [dbh]),
medium (36- to 55-cm dbh), and large (>55-cm dbh); hardwood stem density (small

222CR_2Ai LU0 20 by G 3 alll &lgv ail WLURL)y HMQIRNWIUURS Ol Ulisivy \Saiaal

/3
tree species; iree and shrub height (m); percent cover and
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height of tree seedlings/saplings ( <5-cm dbh); percent cover of ferns, forbs, and

shrubs; conifer-canopy cover; and slash in 2 depth categories, <50-cm and > 50-cm

deeo In old-growth stands, each nested plot consisted of a 10-m-radius and 2 2-m-
h

aarh nactad nln neictad nf a S-m_rading nlat
WAVLE LIVOLWLWAL Plut \/Ul‘o glw Vi Q J 11 iauvuiuo PI\JL

and 2 1-m-radius plots. Plots with smaller radii were used in young growth because of
the denser tree spacing relative to old growth. Ten-m-radius plots in old growth and
5-m-radius plots in young growth were used to record tree densities in 10-cm-dbh
classes, tree height, and percent tree-canopy cover. Total shrub cover was also
recorded in the 5-m-radius plots. Tree-canopy cover was estimated by sighting through
an ocular tube (James 1971) for the presence of vegetation from 5 points (plot center
and 4 cardinal points) located within eac
obtained by measuring the height of t
clinometer. Vegetation recorded in the

nlAt A verage a haioht agti wara
PIUL- 1a5 uw llUlsllL \.«Ou_lllat wuie

dominant trees nearest plot center using a
mall (1- or 2-m-radius) nested plots included

=3

U! l\-'

percent cover of important forage forbs and shrubs, fern cover, slash cover, cover and
height of tree seedlings/saplings, and shrub heights

Based on the diet of deer in southeast Alaska (Hanley et al. 1984, Hanley and
McKendrick 1985) and plant species occurrences in our study area, we estimated percent
cover for 6 forb species: fern-leaf goldthread (Coptis asplenifolia), foam flower
(Tiarella trifoliata), five-leaf bramble, bunchberry, deer heart (Maianthemum dilatatum),

and yellow skunk cabbage. Skunk cabbage is also considered an important forage of
black bear in southeast Alaska (Modafferi 1982, Suring et al. 1991). Cover and height

estimates were provided for 6 shrub species: blueberries (Vaccinium spp.), currants
(Ribes spp.), salmonberry, devil’s club, rusty menziesia, and elderberry. Bluebemes

ANnQl not 1
alv VULIDIVUVIVAL LIV LIIUD

southeast Alaska (Hanley and McKendrick 1985); salmonberry and blueberries are
considered important forage for bears in southeast Alaska as well (Modafferi 1982,
Suring et al. 1991). Cover and height estimates were also provided for
seediings/saplings of 4 tree species known to be used by deer as forage (Haniey et ai.
1984, Hanley and McKendrick 1985): western redcedar, Sitka spruce, western
hemlock, and red alder.

To further describe general stand characteristics, we mapped the location of canopy gaps
from aerial photos of stands. No distinction was made between natural and artificial

gaps and only gaps =0.05 ha were mapped. Mapped locations of canopy gaps were
2ratianrd ~nssarfiantsctinaallsr o A PG | PPN R A._._ PV RS Y £ YR oy
verified opportunistically while walking between sampling stations. Once verified, the

GIS was used to calculate distance from sampling stations to the nearest canopy gap.
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6.2.2 Deer Pellet-group Counts

A relative index of deer use was obtained from pellet-group counts (Neff 1968,
Fairbanks 1979) conducted in each study plot from 25 April to 12 May 1991 and from

77 Anril ta 2N Anril 1009 Althanah nallat_orann connte hava hasn nead ta actimata
L4 APIL 0 SV APIL 1554, ANOUgL, PpOuli-group COur 1TS NIave ocen usea 1o estunate

deer abundance and habitat use in southeast Alaska (Doerr and Sandburg 1986,
Kirchhoff and Pitcher 1988, Mankowski and Peek 1989, Kirchhoff 1990), a number of
problems have been identified with using pellet-group counts as an index to relative
habitat value for deer. Such problems include habitat-specific in defecation rates, pellet
persistence times, and differences in observability of pellet groups (Kirchhoff 1990,
Fuller 1991). Since our study is likely affected by these factors as well, analysis of deer
pellet groups was conducted with recognition that small differences in use identified

Ao ax
UULWUCH b‘ nas _y UC uluuuuumvc

Deer pellet groups were counted within 0.5 m on either side of the 1500-m transects in
each study stand. Pellet groups were counted only if the center of the pellet group
occurred within the transect belt. Pellet groups were not removed prior to the survey,
and all identifiable pellet groups were counted regardless of age. Pellet-group counts
were expressed as the total number of pellet groups occurring along the 1500-m transect
within each stand.

6.2.3 Winter Track Surveys and Snow Cover Estimates

2.

A

T~ ot ~ Ane xan Arzetns tha Aeiéianl Tert e nwes ] s nalra raza A

To gather information on deer use during the critical winter period, tracks were counted
when snow was present and stands were accessible. Based on a recent study of
black-tailed deer (Odocoileus hemionus) in managed forests of western Washington
(Raedeke and Major 1989), winter track counts compared favorably to other more
expensive methods, including radio-telemetry, for demonstrating habitat-use patterns of
wintering deer. Winter track counts were performed along the same 1500-m transects
as the pellet-group surveys. Although our study was initially designed to conduct winter
track surveys during 3 periods each winter, the unusually mild winter in southeast
Alaska during 1991-92 limited our ability to conduct track surveys to 1 period when
snow was present. Heavy snowfall in 1992-93 also limited track surveys to 1 period
when stands were accessible. Track counts were performed from 18 to 24 February
1992 and from 12 to 16 January 1993. Tracks were counted only if they crossed the
transect. Care was taken to avoid multiple counting of the same set of tracks that
crossed the transect repeatedly. All stands within the same geographic block were
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surveyed on the same day to ensure thai changing weather conditions
relative visibility of tracks or the time since last snowfall between stand:
same geographic block.

Snow cover estimates were obtained for each of the sampie stands using 2 methods.
First, to compare average snow depth among stand types, we took 3 snow-depth
measurements using a calibrated probe along 50 m of the transects nearest the vegetation
sampling stations. Snow-depth sampling stations were marked with flagging for
repeated measurements. One of the 3 measurements was taken at the center of the
vegetation sampling station; the remaining 2 were spaced at 15-m intervals along the

transect. Thus, 15 snow-depth measurements (3 measurements per station X 5 stations
per stand) were taken in each stand. Second, because total snow cover is influenced
primarily by canopy coverage, which differed greatly among stand types, snow cover

had to be estimated along each transect so that track counts could be compared among

qtand toyn ahad hy agtimating tha narnantaca Af aanh +

stand types. This was accomplished by estimating the percentage of each transect that
was snow covered. To aid in accuracy of snow-cover estimates, transects were divided
into segments along which percent snow-cover was estimated. Transect segments
ranged from 50-300 m in length and corresponded to inflection and end points along
each transect (see Appendix B). Total snow cover was then expressed as the weighted
average of percent snow-cover estimates obtained from the transect segments. Winter-
track counts were also standardized according to the percent of the transect cover by

Qe ey

6.2.4 Statistical Analysis

Individual stands served as the experimental units for statisticali comparisons. All
vegetation measurements were averaged for the nested, circular plots at each sampling
station. The means calculated for vegetation variables at each station, and other
prominent stand features {e.g., canopy gaps), were then averaged among sampling
stations to provide a mean estimate for each stand. Vegetation variables were compared
among stand types using a Randomized Block ANOVA, blockirg on the 5 geographic

The model assumes that the hlnr‘l(mo factor is fixed and therefore the nneuhlhtv

are, . 1he model assumes that the blockin ractor Tixed and thererore tne nossinint
of any interactions between the geographic bilocks and the stand types was not
considered (Neter and Wasserman 1983). Means calculated for deer pellet-group counts
and track courts were compared among stand types using a Split-plot ANOVA

]nt ctand tuna ac tha cnnthnlat and canoranhir
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area the blocking variable. The interaction term used in this model was the stand type-
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by-year interaction; no geographic block-by-stand type nor block-by-year interaction
term was calculated. Significant stand type-by-year interactions were examined by

When necessary to improve normahty and/or stabilize variances, vegetation and deer use
i ansforme ng either arcsine (for all percentages) or square-root

2 AL AILRllIL 202 Qi PpUILllias SLealemIUV
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transformations (Zar 1584: 239, 241). The Friedman’s test was used if transformations
were ineffective and as a validation of the Randomized Block ANOVA model. The
Randomized Block NOVA was assumed to be robust enough to withstand llmlted
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with the Friedman’s test. If results of the Randomized Block ANOVA were significant
(P < 0.05), Tukey’s HSD analysis was then used to locate differences between specific

stand tvneg
stand types.

=

Because of reliability/accuracy problems associated with the use of deer pellet-group
counts for estimating relative habitat use by deer, significance probabilities for pellet-
aralie nl\ﬂq—\nﬂnt\ﬂn wara D <~ N N1 ThAr Arnncictan ncy. wi alon ad aionifinanna
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probabilities of P < 0.01 for the deer winter-track counts. All other statistical tests
were run using significance probabilities of P < 0.05. Marginal significance was

assiened to 0.05 < P < (.10, excluding pellet-eroun analvses 11 analvces were ru
assigned to U, U. 10, excluding peliet-group analyses. All analyses were run
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Young Growth - Five of 11 vegetation variables measured differed (Ps < 0.10) among
the 3 young-growth stand types (Table 6-1). Three vegetation variables in thinned
stands differed consistently from one or more of the other young-growth stand types.
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lower percent canopy cover (Ps < 0.10), and higher percentages of slash cover
>50-cm deep (Ps < 0.05). Two vegetation variables in gapped stands differed (Ps <
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Table 6-1. Vegetation characteristics (£+SE) of non-treated, canopy-gapped, and precommercially thinned young-growth
(20 years), and old-growth (> 150 years) conifer forest stands on Prince of Wales Island, southeast Alaska,

1991-92.
Stand Type”

Non-treated Gapped Thinned Old Growth
Vegetation Characteristic (n=5) (n=5) (n=5) (n=5)
Small (6- to 35-cm dbh) conifer/ha® 1,117.9+75.2A 1,117.94233.0A  435.4+30.0B 411.6+36.9B
Medium (36- to 55-cm dbh) conifer/ha 1.3+1.3A 2.5+2.5A 0¥ 60.2+4.5B
Large (>55-cm dbh) conifer/ha 0 0 0 52.849.4%
Hardwoods (10- to 30-cm dbh)/ha® 45.84+34.5A 85.3+70.5A 17.8+12.0A 29+2.9A
No. tree species 3.240.4A 3.240.4A 2.84+0.6A 3.840.5A
Conifer canopy cover (%)Y 62.4+4 9A 58.2+9.0B 38.4+5.2AB 86.2+8.2C
Tree height (m) 7.1+0.2A 7.3+0.5A 8.0+0.3A 29.1+1.9B
Slash in piles <50-cm deep (%)% 7.94+1.4A 11.1+£2.2A 12.4+1.6A 8.4+3.7A
Slash in piles >50-cm deep (%)% 7.7+1.1A 8.5+1.0A 17.4+3.2B 7.0+12A _
No. canopy gaps/ha?/ 0.0410.02A 0.734+0.04B 0.09+0.03A 0.14+0.06A
Distance to gap (m)¥» 4 288.4+56.7A 54.6+10.7B 191.0+40.8AB 162.6+55.8AB

1/ Means sharing the same letter did not differ significantly (P > 0.05); underlined letters indicate means that differed marginally

(0.05 < P < 0.10) (ANOVA, Tukey’s HSD-test). -
2/ Untransformed means.
3/ No statistical analysis was conducted.
4/ Canopy gaps were > 0.05 ha.
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0.05) from at least 1 of the other 2 young-growth stand types: gapped stands were
characterized by higher gap densities and lower distances to gaps.

YVarning e~ath vvae NIA Re~aath - Tiva Af tha 11 vacatatinn varinhlag mananrad Aiffarad
ivu ls JIUWLLL VD, UlIU U1V ul L'lYL UL UiV 11 VUS\/LGIJ.UII vaiiauivd 111vAasUuilAal ullivivag
(Ps < 0.05) between old-growth and young-growth stand types (Table 6-1).

Old-growth stands were characterized by lower densities of small conifers, higher
. ifo

ater percent canopy cover and tree heights

o
y pivaA peaiin Laliopy W

Young Growth - Cover estimates for the combined deer forage layers for ferns were
similar (Ps > 0.05) among young-growth stand types; however, thinned stands had
greater (Ps < (.05) forage and shrub cover estimates than other young-growth stand
types (Table 6-2). Cover estimates for all individual forb species, except bunchberry,
were below 10% among young-growth stand types. Cover estimates differed among
stand types for only 1 of 6 forb species (Table 6-3). Mean percent cover of bunchberry

x

m_L1_ £ A ) U PPy SR T o) ) QS Sy L1 el aleo L T S . oa_ a1
14PDie 0-4. IviCdll (o) pCILCIll COvVCr Ul 16['[1 101D, 4alld SITUD 14yCIs 11 1-redica,
canopy-gapped, and precommercmuy thinned young-growth (20 years),
amAd ATA ol SN TEN cranes) Anas Lo Lnanct atnsads ~om Dtaann AL YY1
dllu U1U-gIOWLI \ ~ 10V yUd.lb} LUlU.lUl TOIGCSL SUAIIUD Okl FIHICC U1 YwdIOd
Tolawmd omcctbhhnnsd Alacl. 1001 QD
idlanu, >UUL L Aldadkd, 177174,
Stand Type”’ 20,31
L PO | o PRSNG| L2 )/ TR | VoY I [ o Dt 1y
ANUILL-UL 1CU Ud.PPGu 1 Hunca wid UIowina
'araca | aver (n=25) (n=>5) (n=-~8) (n=>5)
A VIGEY sty i \TFT ) \ETm) A4 N
Fern (%) 4.3+0.8A 3.0+0.5A 4.0+1.3A 1.7+£0.4A
Forb (%) 11.2+2.2A 16.4+2.4AB 22A+5.0B 21.94+3.9B
oL ___ L0\ AT £ 1 £ A A D I NA LL N 1L L 1D AEZ A 1 A T A
SnOruo{ 7o) K/.02TI0.0A 4.0 T o3.VA V0.4 T0.1D F.LT4.7A

1/ Based on combined percent cover estimates for all spemes considered as deer forage.
~ o+ 100 ~ £ ANTANLT 4 Lg o 0 P } T

2/ Means sharing the same letter did not differ significantly (P > 0.05) (ANOVA, Tukey’s HSD-test).
/ Untransformed means.

Cover and height of all 6 forage shrubs were statistically similar (Ps > 0.05) among all
young-growth stand types (Table 6-4). Percent cover of seedlings/saplings of 2 of the 3
conifer species identified was statistically similar (Ps > 0.05) among young-growth

ctand types. Percent cover nf wactarn hamlack hnowever wac oreater (P < 0 NS) in
DLLLANS lrJy A WViwwiilt W Ywi UL WOLW/AEL llvllllvvl\, 11V WA “ao Elwtvl \‘ — VDVJ} a1k
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gapped vs. thinned stands. In addition, the height of conifer seedlings/saplings differed
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Table 6-3. Mean (+SE) percent cover of forb species considered forage of Sitka black-
tailed deer in non-treated, canopy-gapped, and precommercially thinned
young-growth (20 years), and old-growth (> 150 years) conifer forest stands
on Prince of Wales Island, southeast Alaska, 1991-92.

Stand Typell', 2/

Non-treated Gapped Thinned Old Growth
Species (n=5) (n=5) (n=5) (n=5)
Fern-leaf goidihread 0.5+0.5A 0.4+0.1A 0.1+0.1A 1.0+0.5A
(Coptis asplenifolia)
Foam flower 0.6+0.3A 0.3+0.2A 0.4+0.2A 0.6+0.3A
(Tiarella trifoliata)
Five-leaf bramble 1.0+0.4A 1.6+0.6A 2.5+1.1A 2.940.8A
(Rubus pedatus)
Bunchberry 6.9+1.5A 12.2+1.6AB 18.1+4.4B 6.6+1.5A
(Cornus canadensis)
Skunk cabbage 0.7+0.4A 2.3+1.0AB 1.4%+1.1A 7.1+2.2B
(Lysichitum americanum)
Deer cabbage 1.240.7A 0.3+0.1A 0.3+0.2A 0.5+0.3A

(Maianthemum dilatatum)

1/ Means sharing the same letter did not differ significantly (P > 0.05) (ANOVA, Tukey’s HSD-test).
2/ Untransformed means.

(Ps = 0.05) among young-growth stand types (Table 6-5). Mean height of western
redcedar was marginally greater (Ps < 0.10) in gapped stands as compared to thinned
and non-treated stands; mean height of Sitka spruce was lower (P < 0.05) in thinned
stands as compared to non-treated stands, and mean height of western hemlock was
lower (Ps < 0.05) in thinned as compared to gapped and non-treated stands. Red alder
occurred sporadically among young-growth stand types, averaging between 0.1 and

1 A0 ~~v and owag thiig tan rara far gfatictinal nt\mnnﬁn
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Young Growth vs. Old Growth - Between gapped and old-growth stands, percent
coverages of ferns, forbs, and shrubs were similar (Ps > 0.05) (Table 6-2). Between
non-treated and old-growth stands, fern and shrub cover percentages were also similar
(Ps > 0.05); however, forb cover was lower (P < 0.05) in non-treated stands.
Between thinned and old-growth stands, fern and forb cover were similar (Ps > 0.05)
in fern and forb cover, but shrub cover was higher (P < 0.05) in thinned stands.
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Table 6-4. Mean (£ SE) percent cover and height of shrub species considered forage
of Sitka black-tailed deer in non-treated, canopy-gapped, and
precommercially thinned young-growth (20 years), and old-growth (> 150
years) conifer forest stands on Prince of Wales Island, southeast Alaska,
1991-92.

Stand Type“
Non-treated Gapped Thinned Old Growth

Species Variable (n=5) (n=5) (n=5) (n=5)

Currant Cover (%)Y 0.3+0.2AB 0.5+0.2A 0.5+0.1A 0.1+0.1B

(Ribes spp.) Height (cm)? 11.4+6.9AB 8.9+2.7AB 13.7+2.5A 1.0+1.0B

Salmonberry Cover (%)Y 9.5+3.4A 5.4+1.6AB 8.0+3.9AB 0.110.1B

(Rubus Height (cm) 97.948.2A 88.2:426.4A  64.6+18.2AB 10.5+8.5B

spectabilis)

Devil’s club Cover (%)Y 1.240.3A 0.5+0.3A 1.8+0.8A 1.740.7A

(Oplopanax Height (cm) 66.9+14.2A 38.64£19.3A  41.5+22.8A 47.5+12.5A

horridum)

Rusty menziesia  Cover (%)% 2.7+1.1A 7.942.2A 8.5+2.6A 49+1.2A

(Menziesia Height (cm) 56.54+22.0A 104.4+18.3A 84.0+23.3A 142.6+24.6A

Jerruginea)

Blueberry Cover (%)% 29.6+4.9A 31.5+4.2A 36.4+5.4A 26.9+4.3A

(Vaccinium spp.) Height (cm) 120.3+9.0A 116.9+5.2A 115.9+6.9A 118.4+8.6A

Elderberry Cover (%)% 0.240.1A 0.1+0.1A 0.1+0.1A 0A

(Sambucus Height (cm) 28.4+12.4A 9.6+7.0A 4.8+4.8A 0A

racemosa)

1/ Means sharing the same letter did not differ significantly (P > 0.05); underlined letters indicate
means that differed marginally (0.05 < P < 0.10) (ANOVA, Tukey’s HSD-test).
2/ Untransformed means.
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Table §-5. Mean \=ILSL4} perceﬂt cover and h\.«xsul. of tree vaduusol mpuusb \\ 5-cm dbh) 1i) considered fora ge O of Sitka

black-tailed deer in non-treated, canopy-gapped, and precommercially thinned young-growth (20 years), and

old-growth (> 150 years) conifer forest stands on Prince of Wales Island, southeast Alaska, 1991-92.

Stand Type!/
. Non-treated Gapped Thinned Old Growth
Species Variable (n=5) (n=5) (n=5) (n=95)
Western redcedar Cover (%)2/ 0.840.5A 0.9+0.3A 0.2+4+0.1A 0.44+0.3A
(Thuja plicata) Height (cm)? 22.7+15.5A 73.4426.3B 14.44+12.5A 9.4+5.0A
Sitka spruce Cover (%)% 2.6+1.0A 4.0+1.2A 1.440.4A 1.240.5A
(Picea sitchensis) Height (cm)? 134.5425.2A 120.4+20.2AB 56.6+4.1BC 50.4+10.3C
Western hemlock Cover (%)2/ 16.0+4.9A 17.74+5.4AC 3.8+1.2AB 11.542.4A
(Tsuga heterophylla) Height (cm) 175.3+7.7A 183.4+7.5A 83.0+6.8B 79.3+3.6B
1/ Means sharing the same letter did not differ significantly (P > 0.05); underlined letters indicate means that differed
marginaily (0.05 < P < 0.10) (ANOVA, Tukey’s HSD-test)

2/ Untransformed means :
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Two of 6 forb species (bunchberry and skunk cabbage) differed (Ps < 0.05) between
young growth and old-growth stands (Table 6-3). Mean percent cover of bunchberry
was higher in thinned than in old-growth stands, and mean percent cover of skunk
cabbage was higher in old growth than in thinned and non-treated stands.

Mean percent cover and/or height of 2 of 6 shrub species (currant and salmonberry)
differed marginally (Ps < 0.10) among stand types (Table 6-4). Mean percent cover of
currant was greater (Ps < 0.05) in gapped and thinned stands as compared to
old-growth stands, and mean height of currant was marginally greater (P < 0.10) in
thinned stands than in old growth. In addition, mean percent cover of salmonberry was
greater (Ps < 0.05) in non-treated than in old-growth stands. Mean height of
salmonberry was also greater (Ps < 0.05) in non-treated and gapped stands than in
old-growth stands.

Although percent cover of conifer seedlings/saplings was similar (Ps > 0.05) among
stand types, mean height of conifer seedlings/saplings differed marginally (Ps < 0.10)
(Table 6-5). Mean height of western redcedar was marginally lower (P < 0.10) in old
growth than in gapped stands. Mean height of Sitka spruce was greater (Ps < 0.05) in
non-treated and gapped as compared to old-growth stands. Mean height of western
hemlock was lower (Ps < 0.05) in old growth relative to non-treated and gapped
stands.

6.3.3 Deer Pellet-group Counts

The mean number of deer pellet groups/1500 m of transect differed among stand types
(P = 0.001); this pattern was consistent for both years (P = 0.19). Thus, pellet-group

counts for each stand type were pooled across years (Table 6-6). Although numbers of

pellet groups were similar (Ps > (0.05) among young-growth stand types, thinned stands
had higher (P = 0.02) numbers of pellet groups than old-growth stands.

6.3.4 Snow Coverage and Winter Deer Track Counts

Differences in mean percent snow cover and mean snow depth among stand types
differed (P = 0.03) between years. Both the mean percent snow cover and mean snow
depth were statistically similar (Ps > 0.05) among all stand types in 1991 and were
similar (Ps > 0.05) among young-growth stand types in 1992 (Table 6-6). Mean snow
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Table 6-6. Mean (+SE) number of Sitka black-tailed deer pellet groups/1500 m, deer winter tracks/100 m, snow depth,
and snow cover in non-treated, canopy-gapped, and precommercially thinned young-growth (20 years), and
old-growth (> 150 years) conifer forest stands on Prince of Wales Island, southeast Alaska 1991-93.

Stand Type” 2

Non-treated Gapped Thinned Old Growth
Variable Year (n=5) (n=5) (n=5) (n=5)
Deer pellet 1991 35.6+12.7A 58.4+17.5A 49.619.6A 27.04+9.1A
groups/1500 m 1992 20.8+7.0A 30.6+10.3AB 50.4+6.2B 7.841.8A
1991-92% 28.2+7.3A 44.5+10.6A 50.04+5.4AB 17.4+5.4AC
Deer tracks/100 m 1991-92 1.11+0.7A 1.04-0.6A 3.9+1.5A 2.5+2.0A
1992-93 1.3+0.5A 2.441.5A 3.8+0.4A 6.0+1.6A
1991-93¥ 1.240.4A 1.840.8A 3.840.6A 4.4+1.2A
Snow depth (cm) 1991-92 2.5+1.2A 3.6+1.9A 1.8+1.0A 1.340.7A
1992-93 21.242.1A 23.3+3.5A 25.2+2.5A 12.04+2.1B
Snow cover (%) 1991-92 75.1+16.8A 71.7420.1A 50.0+18.0A 26.9+19.6A
1992-93 96.9+1.5A 98.8+0.4A 98.9+0.4A 92.943.6A

1/ Means sharing the same letter did not differ significantly (P > 0.01 for deer tracks and pellet groups; P > 0.05 for
snow cover and snow depth) (ANOVA, Tukey’s HSD-test).

2/ Untransformed means.

3/ Pooled means.
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depth, however, was lower (Ps < 0.05) in old growth than in the 3 young-growth stand
types in 1992. During 1992, snow depths recorded in old-growth stands were about 1/2
those recorded in each of the young-growth stand types.

Mean numbers of deer tracks/100 m of transect were statistically similar (P = 0.16)
between years and thus means for individual stands were pooled across years.
Differences in mean number of deer tracks were significant (F = 3.5, P = 0.02) among
stand types (Table 6-6). The higher mean number of deer tracks in old growth and
thinned stands relative to non-treated stands was marginally significant (Ps < 0.10).
Mean number of deer tracks was statistically similar (Ps > 0.05) between gapped stands
and each of the other 3 stand types.

6.4 DISCUSSION
6.4.1 Deer Forage and Pellet-group Counts

Although we recognize that problems exist with the use of pellet-group counts for
quantifying deer use, we believe that our findings are strong enough to suggest that
thinning young-growth stands may be an effective deer habitat enhancement measure for
the following reasons: (1) high pellet-group counts (and low P-value [0.02]) in thinned
stands compared to old-growth stands; (2) high ranking of pellet-group counts in thinned
stands relative to the other 3 stand types, and the consistency of this pattern for both
years; and (3) the marginally higher winter track counts in thinned stands relative to
non-treated stands, and the consistency of this pattern for both years.

Based on pellet-group counts, Doerr and Sandburg (1986) also observed higher deer use
of precommercially thinned stands (thinned 18 years prior to study) relative to non-
treated stands in 34-year-old clearcuts just north of Prince of Wales Island. In contrast,
Mankowski and Peek (1989) did not observe significant deer use within precommercially
thinned 15- to 20-year-old clearcuts on northern Prince of Wales Island; they noted that
extremely high levels of slash resulting from thinning apparently excluded deer use from
these stands. Notably, slash from thinning had largely decomposed by the time of
Doerr and Sandburg’s (1986) study was conducted. Although observed slash cover was
higher on thinned stands relative to non-treated stands in our study, slash cover was
apparently not high enough to exclude deer. Hanley et al. (1984) and Mankowski and
Peek (1989) report that slash > 25-cm-deep can significantly impair deer movements.
They recommend the placement of slash in piles to facilitate movement of deer in
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thinned stands. Although slash appeared not to be stacked in piles in the thinned stands
we studied, numerous skid trails and old logging roads bisected these stands and may
have facilitated deer movement.

Based on the results of deer forage comparisons, thinning was apparently effective in
enhancing deer forage in young-growth stands, by increasing total forb and shrub layers,
and by increasing 1 of 6 forb species that is highly important deer forage. Thinned
stands were characterized by higher levels of bunchberry relative to non-treated stands.
Higher levels of bunchberry in precommercially thinned stands relative to unthinned
stands were also reported by (Doerr and Sandburg 1986). Bunchberry is a significant
component of deer diets in southeast Alaska (Hanley et al. 1984) and is of major
importance in determining the quality of deer winter range (Hanley and McKendrick
1985). Furthermore, Yeo and Peek (1989) found bunchberry to be the plant species
most highly correlated with preferred deer habitat.

None of the 6 shrub forage species quantified was significantly associated with thinning.
This finding conflicts with that of Doerr and Sandburg (1986) who found significantly
higher blueberry coverage in thinned relative to unthinned stands. Because our study
was conducted only 3-5 years after thinning, versus 18 years post-thinning as in the
Doerr and Sandburg (1986) study, sufficient time may not have elapsed for effects of
thinning on shrub layer to become apparent. Alaback and Tappeiner (1984) noted that,
within 5 years following thinning of stands with established understories, woody shrub
production tends to increase markedly over other understory layers.

In contrast to other forage species, of the 4 tree forage species quantified, western
hemlock seedlings/saplings appeared to be negatively effected by thinning. This finding
conflicts with that of Alaback and Herman (1988) who found that extreme thinning
(trees thinned to 6.1-m-spacing) in young spruce-hemlock stands in the central Oregon
Coast Range stimulated the development of a secondary hemlock layer. This
discrepancy between our study and Alaback and Herman (1988) may be because
thinning in our study was not intense enough to stimulate a secondary hemlock layer
and/or because the time elapsed since thinning occurred may not have been long enough
for a secondary layer to develop. In contrast to Alaback and Herman (1988), thinning
in our study area was considered moderate (trees thinned to 3.7-m-spacing) to heavy
(4.3-m-spacing), and both percent cover and height of hemlock was lower in thinned
stands relative to the other young-growth stand types.
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Gapping of young-growth forests apparently had relatively little influence on deer forage
species and no significant influence on deer use (based on pellet-group counts) of young-
growth stands. Western redcedar was the only forage species that apparently benefitted
from gapping. This finding concurs with those of Spies and Franklin (1989) who found
that small gaps formed in otherwise dense overstories were necessary to maintain
shade-tolerant species such as western redcedar. They concluded that shade-tolerant
species were able to persist in canopy openings characterized by variable light levels due
to shading from lateral tree branches.

In our study, vegetation plots were located randomly along transects bisecting the
interior of each study stand, thus no special effort was made to position plots within
individual canopy gaps. Studies of canopy gaps elsewhere, however, have been based
on sample plots located directly within canopy gaps. DeMeo (1989) studied 60
artificially created canopy gaps (0.04-ha) in young (26-35 year) spruce-hemlock stands
on Prince of Wales Island. He found mean deer browse was greater in gaps than in
adjacent young growth, but was still significantly lower than in old-growth stands.

Lack of significant differences in availability of most deer forage species among stand
types may have been due to the following: (1) high variability associated with most
cover estimates, (2) abundance of forage species prior to silvicultural modifications, (3)
differences in site productivity among forest stands, (4) time-related lags in vegetative
response following silvicultural modification; and/or (5) lack of response to silvicultural
modifications. Increasing sampling intensity within stands and adding more stand
replicates would provide greater statistical power and perhaps reveal more differences in
cover estimates of forage species than we detected. In particular, forb species were not
uniformly distributed in our study stands and thus greater sampling would be required to
produce stable variances associated with cover estimates. Although we made every
effort to select stands to be as similar as possible in gross vegetative characteristics and
physiography, differences in site productivity may have inhibited our ability to detect
effects of silvicultural modifications.

Because our study was conducted 3-5 years following thinning, our results represent the
period just prior to and during peak vegetation response to thinning (Alaback and
Tappeiner 1984, Alaback pers. comm.). Additional years of study would have
overlapped more closely with the peak in vegetation response and may have revealed
more detectable patterns in vegetation layers related to the silvicultural modifications.
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Alaback and Herman (1988) found that where shade-tolerant overstory trees such as
Tsuga spp. can effectively colonize the understory, heavy thinning (trees thinned to 4.9-
x 4.9-m) did not significantly change shrub and herb productivity in western hemlock-
Sitka spruce forests of the central Oregon Coast Range. Periodic light (trees thinned to
2.4- x 2.4-m) to moderate (3.7- x 3.7-m) thinnings were more effective at encouraging
forb and shrub diversity in their study than less frequent, but heavier, thinnings. The
thinning grids we studied (trees thinned to 3.7- x 3.7-m and 4.3- x 4.3-m) correspond to
the moderate to heavy thinning grids used by Alaback and Herman (1988) in
Tsuga-dominated stands of the Oregon Coast Range, and thus thinning in our stands may
have been too severe to stimulate development of forage species. In addition, Alaback
and Herman (1988) suggest that some form of forest floor disturbance, such as low-
intensity fire or soil mixing, may be necessary immediately following site disturbance to
reduce the density of older hemlock seedlings and to create microsites for a wider range
of plant propagules. Although we agree with the potential value of site preparation as a
means of producing microsites for propagule development, fire is not part of the natural

disturbance regime in southeast Alaska (Alaback and Juday 1989, Alaback 1991,
Alaback and Tappeiner 1991) and western hemlock seedlings/saplings were negatively
associated with thinning in our study. Moreover, any soil disturbance would need to be
conducted away from streams and unstable slopes to avoid problems with soil instability
and would need to be limited to control potential stimulation of red alder development

which would inhibit potential conifer regeneration.

Alaback and Herman (1988) hypothesized that because of the reproductive limitations of
many perennial forb and shrub species, the best understory development will likely
occur when pockets of viable understory clones are maintained throughout the forest
development cycle through the use of periodic thinning or gapping of young stands.

While we agree that maintenance of understory clones thronghout commercial forest
rotations encourages forb development, such forb development may be better
accomplished by leaving small islands of old growth that can act as population source
areas for dispersal of forbs and shrubs into adjacent regenerating forests. Such use of
leave-tree islands may be especially important in regenerating forests dominated by
shade tolerants such as Tsuga spp. Dominance by shade-tolerants limits forb and shrub

regeneration even in the presence of thinning and gapping (Alaback and Herman 1988).
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6.4.2 Snow Coverage and Deer Winter Track Counts

The winter of 1992-93 was characterized by greater snow depths and a more continuous
distribution of snowfall relative to 1991-92. In contrast to young-growth stand types,
old-growth stands were characterized by an extensive canopy layer that intercepted
snowfall. Consequently, snow depths were significantly lower in old-growth than in the
young-growth stands in 1992-93, and although not statistically different, both snow
depth and snow coverage were lower in old-growth stands in 1991-92 as well. Although
overall snow depth in old growth was approximately half that recorded in young-growth
stands, deer winter-track counts were similar between old- and young-growth stands.
This lack of difference in apparent deer use may be due to the relatively low snowfall
recorded in our area during our years of study. Snow levels in our study area averaged
<30 cm, even during the winter of 1992-93. Suring et al. (1991) indicated that snow
depths >30 cm impede deer movements and increase energetic costs associated with
locomotion. Thus, snow depths may not have been deep enough to preclude deer
movements in our study stands, especially in old growth. Moreover, all but 3 of the 20
stands we studied were <245 m asl and thus were within the elevation range considered
to be high quality deer winter range in southeast Alaska (Suring et al. 1991). Our
results may have been different if stands occurred at higher elevations with increased
snow levels and lower deer use.

6.5 CONCLUSIONS AND MANAGEMENT RECOMMENDATIONS

Based on the results of this study, thinning was apparently an effective enhancement of
young-growth forest for deer habitat. Bunchberry, an important deer forage species,
was the only forage species that had significantly higher cover in thinned stands, and
deer use was higher in thinned stands. Alaback and Herman (1988) indicated that the
effectiveness of precommercial thinning in retaining understory layers was limited by
rapid canopy closure following thinning and by the abundance of forage species in
stands prior to thinning. They concluded that periodic thinning was necessary to prevent
canopy closure in young stands with productive overstories. Thus, we recommend that
managers considering the use of precommercial thinning in young-growth stands to
maintain deer forage evaluate stands based on the following criteria: (1) site
productivity and abundance of forage species (especially bunchberry) prior to stand
harvest and thinning; (2) the costs of repeated treatments required to maintain deer
forage in a young-growth stand; and (3) the importance and costs of slash treatment to
increase access by deer to forage within manipulated stands. Slash treatment may be
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to moderate, repeated thinning, is likely to be more cost-effective for maintaining deer
forage species over a longer time period than heavy thinning conducted less frequently.
We believe that variable-spaced thinning, which has been recommended as a means of
producing greater horizontal and vertical structure (Spies 1991, McComb et al. 1993),
should be investigated for enhancing deer winter range. Nyberg et al. (1986)
recommended that a pattern of small patches of dense canopy interspersed with more
open patches, would provide an optimum mix of shallow snow and abundant food for
coastal British Columbia young- growii stands being managed as deer winier range.
Because this study was conducted only 3-4 years followmg thinning, we also recommend

the establishment of permanent vegetation plots and the continued use of seasonal deer

survevs to determine whether vegetation resnponses and deer use changeg gver tim
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Gapping of young-growth stands apparently had little effect on most deer forage species
and deer use. However, because vegetation plots were not centered within canopy gaps
our results regarding the effectiveness of canopy gapping are inconclusive. Therefore,
we recommend the estabiishment of permanent vegetation piois within canopy gaps and
the continued use of seasonal deer surveys to determine whether vegetation responses
and deer use changes over longer periods of time in gapped stands.

We also recommend experimenting with the use of old-growth islands as population
source areas for forb and shrub species. Old-growth islands that contain pockets of forb

and shrub species may prove useful for long-term retention of forb and shrub lnvprq
nrub species may pr

S RAA

throughout a stand. Such islands could be retained as clumps within regenerating stands
where they could serve as source areas for colonization of regenerating forests by forbs.
In addition to their value as forage areas, old-growth islands may also provide limited
thermal and hiding cover for deer in young stands. We frequently observed evidence of
deer "bedding" sites within residual tree clumps in young-growth stands. These islands
could be left as part of logging prescriptions and incorporated with leave-tree
requirements for other wildlife species (e.g., residual trees for old-growth associated
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replacement or mitigation for logging of intact blocks of old growth that provide
essential thermal cover for deer in southeast Alaska (Suring et al. 1991). We believe
that optimum prescription for a young-growth stand may include a combination of
repeated, variable-spaced thinning and retention of old-growth islands. The thinned
areas would consist primarily of light to moderate thinning, interspersed with small

patches of no thinning and heavy thinning. Old-growth islands would be interspersed to
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the extent practicable. The structural diversity expected to result should provide a

mixture of areas with forage, cover, snow-free bedding, and forage plant seed sources,

in proximity to each other.
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7.0 OVERVIEW AND SUMMARY

7.1 MANAGEMENT INDICATOR SPECIES

Use of young growth and old growth by 13 MIS of the Tongass National Forest was
evaluated by (1) conducting a literature review of their habitat use and distribution
(DellaSala et al. 1992), (2) providing information on species observed incidentally over
2 years of summer and winter field studies (DellaSala et al. 1992, Appendix A this
report), and (3) collecting field data on habitat use and abundance of MIS commonly
observed in the study area. Relatively common MIS for which we provided habitat
and/or abundance data in young growth and old growth included brown creeper,
red-breasted sapsucker, and Sitka black-tailed deer. Brown creepers occurred primarily
in old-growth stands during both the summer and winter. During the 2 years of this
study, we detected a total of 61 brown creepers (22 in summer, 39 in winter), all but 1
of these detections was recorded in old growth. Low use of young growth by creepers
was attributed to a lack of suitable nest sites, roosting cavities, and foraging sites (e.g.,
thick-furrowed tree barks) relative to old growth. Red-breasted sapsuckers were more
abundant in old growth than in young growth during both breeding seasons. Although
we did not detect any specific associations between sapsucker abundance and the
vegetation characteristics we measured, young-growth stands were characterized by
relatively low numbers of snags and sapsuckers.

Sitka black-tailed deer were detected year-round in both young- and old-growth stands,
and black bear were observed sporadically throughout the study area. Thinning of
young-growth stands apparently resulted in higher bunchberry cover, which probably
explained the high use of thinned stands by deer. No other forage species was
positively associated with thinning of young-growth stands. Periodic (<10 years) light
to moderate thinning of young growth and the use of variable-spaced thinning was
recommended to retain forage layers throughout the commercial forest rotation (100
years). In addition, we recommended that managers consider the use of old-growth
islands as population source areas for forb and shrub species. Old-growth islands that
contain pockets of forb and shrub species may prove useful in retaining forb and shrub
levels over commercial forest rotations and for providing source propagules for forage
species to colonize regenerating forests. Such islands could be left as clumps within
regenerating stands and may function as bedding sites for deer in young-growth forest.
Old-growth islands could be left as part of logging prescriptions and incorporated with
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leave-tree requirements for other wildlife species (e.g., old-growth-associated forest
birds).

Gapping of young-growth stands had little effect on most forage species of deer and
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uidLUA vldal. ﬂUWCVCl, llub muuy wad Luliuaucticu L‘“P _yCd..lb lUuUWulE Ed P aliu 1311UdL
of our vegetation sampling plots were not positioned within canopy gaps. Thus, we
recommended positioning of sample plots within canopy gaps as well additional
monitoring of gapped stands to determine if time-related lags in veoemtmn communities

related to gapping masked our ability to detect vegetation response.
7.2 BREEDING BIRDS

We detected few consistent patterns in the abundance of breeding bird species among
young-growth stand types and the association of bird species with vegetation
characteristics. Of 16 bird species studied, the dark-eyed junco was the only species
that appeared to benefit from thinning of young growth; fox sparrow and Wilson’s
warbler were negatively associated with gapping. Junco abundance in thinned stands
was attributed to higher forb cover that was presumably related to the effects of reduced
conifer stem densities and more open canopy conditions. Based on results of
young-growth comparisons, we conclude that precommercial thinning and creation of
artificial canopy gaps in young-growth stands currently were ineffective habitat
enhancement techniques for all but 1 species of breeding bird and may have negative
impacts on 2 species.

Differences in composition of avian communities between old growth and young growth
were attributed primarily to differences in the abundance of 8 species. Four species

were positively associated with old nrn wth: Pacific_clane flveatcher  anlden-crowned
wWEere posiivesy assecCiated wni 0.6 wiill Faclic-8i0pe LiycatCnlr, goiain-crownea

kinglet, red-breasted sapsucker, and brown creeper. These species tend to reach their
highest densities in old growth in other locations; utilize structural features more typical
of old-growth stands for nesting, feeding, or roosting; and were considered to be
vulnerable to logging of old growth in southeast Alaska. In particular, golden-crowned
kingiet abundance was positively associated with iarge (> 50-cm-dbh) trees and
Pacific-slope flycatcher abundance was negatively associated with percent canopy cover.
Concerns were raised regarding the long-term (150-year) reductions in old-growth forest
cxpcucu to occur Island-wide and the auuuy of old- growth associated DPCLA.GD to

colonize the Island from mainland areas. Regional abundance of forest birds combined
with autecological mechanisms may limit the ability of old-growth forest bird
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communities to respond to large-scale reductions of old-growth forest. Rare species,
like brown creeper, may be particularly vulnerable to long-term logging effects due to
low island populations and the tendency of this species to specialize on structural
attributes (e.g., large-diameter trees and snags) lacking in standard clearcuts.

Four species were positively associated with young growth and included:
orange-crowned warbler, Swainson’s thrush, fox sparrow, and Wilson’s warbler. These
species tend to nest or forage on the ground or in shrubs and occur in young growth in
other areas of their range.

Since most of the differences in stand characteristics and bird communities were
attributed to differences between old growth and young growth, we recommend the
retention of more structural features that resemble old-growth stands in young-growth
stands. Retention of residual components in young growth may prove more beneficial to
breeding bird communities than either thinning or gapping. Residual tree clumps are
likely to function primarily as dispersal habitat for old-growth associates and should not

be viewed as replacement or mitigation for logging of intact blocks of old-growth,
temperate rainforest.

7.3 WINTERING BIRDS

The winter bird community of temperate rainforest in southeast Alaska that we studied
was characterized by relatively few species and few individuals. Of the 4 prominent
wintering bird species (brown creeper, winter wren, golden-crowned kinglet,
chestnut-backed chickadee), no species was associated with any of the young-growth
stand types. However, our data suggest that harsh winters in southeast Alaska may
negauvay influence abundance of OVt‘:Wv'mLt‘:i“u‘lg birds and may result in greater use of
old growth by some species. Old growth supported higher numbers of all species and
higher numbers of golden-crowned kinglets than young growth during the second
(harsher) winter. Old growth also supported more species and more brown creepers
during both winters than young growth. Higher golden-crowned kinglet abundance in
old growth was attributed to the presence of snow-free branches that provided foraging
opportunities for kinglets following snow and ice storms. Higher use of old growth by
brown creepers was attributed to greater availability of roosting and foraging sites
relative to young growth. These results suggest that land managers should consider the
value of old-growth, temperate rainforests as critical habitat for resident birds. Species,
such as brown creepers and golden-crowned kinglets, that are associated with old growth
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year-round may be particularly vuinerable to proportional shifts in availability of old
growth due to intensive timber management.
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Based on the results of our study, we identified several additional research topics that
would strengthen the findings of our study and provide further information on the
effectiveness of young-growth treatments for wildlife. Recommendations for additional
studies include the following:

Investigate the feasibility of other types of silvicultural modifications, such as
alternative thinning grids (i.e., variable-spaced thinning) and retention of
residual old-growth components in young-growth stands, as enhancement

—~~
[y
N—r

measures for wildlife habitat;

(2) Monitor or model silvicultural modifications over longer periods of the
rotation age to determine whether vegetation responses and resultant wildlife
responses change over time and whether treated stands acquire important
structural characteristics (e.g., tail and large trees) more rapidly than non-
treated stands;

(3) Develop a monitoring program to track changes in composition and
abundance of breeding and wintering birds that utilize old growth and young
growth; and

(4) Collect field data to further refine the neotropical migrant model.

The Forest Service is currently experimenting with alternative thinning practices in
southeast Alaska to increase structural diversity within young-growth stands. For
instance, experimental stands near Wrangell and on Prince of Wales Island have been
precommercially thinned by varying the spacing between remaining trees. Variable
spacing results in stands with greater structural complexity by leaving clumps of

- + h 129 thi A TTAvxraxs thn AFfCAnbo ~F
unthinned trees and large areas where trees have been thinned. However, the effects of

this thinning regime on deer and bear forage have not been studied. In addition,
wildlife response to variable-spaced thinning may be limited initially to species
associated with young growth. In general, young-growth associates are less likely to be
impacted negatively by logging operations, and thus regional populations of this group
tend to be stable or increasing (see Rosenberg and Raphael 1986, Raphael et al. 1988).
In contrast, old-growth associates are generally impacted negatively by logging, require

G:\WP16\USFS\06036A e 8-10-94 8-1

JLMS11

603_0302
Page 85 of 107



structural features more characteristic ot oid-growth stands, and have been experiencing
regional population declines (e.g., Rosenberg and Raphael 1986, Raphael et al. 1988,
Chapter 3 this study). Therefore, variable-spaced thinning of young-growth stands, at

7/ 5 x (=4 o’ (=4 H

> a ag hahitat anhancramant far ecnacioac agenct H
€4 Vaiul as 1ndoiudl CiiaiiClmiciit 10T SPCCICS a550C1awa Wi

old growth. However, it is unknown whether such treatments would accelerate
development of desired structural attributes (e.g., greater tree dbh and heights) so that

such attributes are present within the rotation age of treated stands.

The Forest Service should explore the feasibility of applying a stand growth-yield model
to determine whether silvicultural treatments accelerate development of important

structural characteristics f(e.o. . tree dbh. heioght) gver time. Since our studvy stands we;
DLABWwLLRLGL V‘lm“\ltvllall £ \v 6 LAV \.‘Ull, llvlellt} WY Wi Liiiiwe WALINWAY UL WD L’

treated approximately 2 to 5 years prior to fieldwork, our conclusions of the
effectiveness of young-growth treatments were limited to a short period of time
post-treatment. We recommend application of growth-yield models to predict the
1L A1k And bomnndéad cédneedo Aacralae ] cbamradrzan] Alinan ndadiabiac Mmeraee S5 PR |
HARCLHIIVUU Ul LITALICAU dLAIIUD I.U ucveivp UU T€a StiucCtural CnaraCieristiCs Over tif 1<, dlld

that modeling efforts be employed prior to extensive use of variable-spaced thinnin
programs and the contmued use of existing precommercial thinning practices as

One of the primary findings of this study was the lack of significant differences in
structural characteristics and avian community composition in silviculturally treated and
non-treated young-growth stands. Lack of structure in these stands was further

demonstrated by the low number of residual old-growth components in young growth.
Although our study was not designed to specifically determine use of residual clumps by

s, we observed several species of rantors. son ]-\ rds. woodneckers. and
I leo, YV Ww UUDWL VWAL DWW Ywidl ﬂywlvu L lutllyulﬂ D UD, UV“PWL\U‘-D QAL

some of the old-growth associates (e.g., Pacific-siope flycatcher, golden-crowned
kinglet, red-breasted sapsucker) using residual tree clumps as feeding and perching sites.
Thus, we recommend a follow-up study to investigate avian use of residual components
in young-growth stands. The follow-up study could be used to develop specific
recommendations on the density and spatial distribution of leave trees and snags for
young-growth stands and is consistent with current Forest Service policy on ecosystem

dinated with hrpprhnc bird mnmfnrmr. efforts

nat 288 A2AURRAL AVAWS

manacement. Such studies should be coo
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currently in progress on the Thorne Bay District. We recommend including a
representative sample of stands with residual tree components at different stocking
densities and distributed at various distances from large patches of old growth.
Deanding hiecda "}d bn vy ey s,
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residual clumps or by using bird count stations centered in residual clumps and at

G:\WP16\USFS\06036A ® 8-10-94 8-2
nms11 1289
oJ Ll V 1V A

603_0302
Page 86 of 107



random locations within areas lacking such clumps. The number of bird sampling
stations should be determined by computing sample size estimates necessary to produce
stable abundance estimates. Sample size determination could be based on the number of
samples required to produce an error bound (or 95% confidence interval) on the
population variance so that it is within 20-40% of the population mean. We recommend
using the variance and mean abundance estimates provided in our study to compute
sample sizes needed to obtain reliable population estimates. Stands with suitable

residual tree components could be located usine current aerial nhntnamnhc For

AVOIUUGL VY VWIALIPUGUILW VULBAL UV AULVGAIVU WoIUE VISLAVIIL QVAAGL pRULVELGpS.

instance, we observed several young-growth stands within the Staney Creek drainage
that were comprised of residual tree components that could be used in such a study. Ifa
sufficient number of suitable study sites is lacking, such sites could be experimentally
created during logging operations to increase sample sizes. Experimental manipulations
should be based on well-designed study objectives that include considerations for (1)
adequate sample sizes, (2) various stocking densities and spatial patterns of residual
clumps, (3) suitable controls, (4) comparable plot ages, and (5) defendable survey
designs for determining breeding bird abundance. Such a study should be replicated in
several locations on the Tongass National Forest in order to quantify a greater range of
variability in use of residual old-growth components by avian species.

A long-term monitoring program is needed to track changes in breeding bird
composition in young-growth and old-growth, temperate rainforest in southeast Alaska.
The need for such a monitoring effort will become increasing apparent as vast amounts
of structurally diverse temperate rainforest are converted to even-aged stands. In
addition, our resuits indicate the need for long-term studies of winter birds which appear
to rely on old growth as critical habitat, especially during harsh winters. We
recommend the establishment of permanent plots or census routes for monitoring
breeding and wintering birds in representative locations of managed and virgin
watersheds on the Tongass National Forest. Monitoring efforts could be coordinated
with regional surveys currently underway for federal candidate species (e.g., northern
goshawk, marbled murrelet). Our study stands could serve as a basis for a long-term
monitoring program to track population changes in forest bird communities and changes
in structural characteristics following silvicultural modification.

%
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APPENDIX A - INCIDENTAL OBSERVATIONS (1992-93)
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Incidental observations of MIS and other wildiife were recorded during the breeding
season of 1992 and wintering season of 1992-93; similar observations were provided in
the Annual Report for 1991 (DellaSala et al. 1992). The hairy woodpecker, Vancouver

Tomada ganos anala Qitha hlansl,_#a:lad Aane A aand hilansl hans aravwa
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observed occasionally in the study area. However, these species did not occur in high
enough numbers for statistical comparisons among sites.

The hairy woodpecker was observed on 5 occasions during the breeding season of 1992,
once in a thinned site and on 4 occasions in old growth. In addition, this species was

observed on 2 occasions in old growth durmz the winter of 1992-93. Vancouver
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marsh adjacent to the Stane
Appendix B10). During th

(> 20 m) snags and hemloc

d-growth site (site number 2-Q, see
inter, we observed 4 bald eagles perched in tall

young gr owth. Eagles were also occasionally
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observed perched in residual old-growth trees in young growth outside the study area.

Sitka black-tailed deer were observed commonly throughout the study area and were

v oo An laooing rnadag Tnno gtand hanndarsiag  frannno goma aond orithia
1ICgUlally UUdLIVLU Ul 1uggplig IUdUB, d.llﬂls Slaliu vvuiiualivs, Lalivpy gaps, alld willlil

each of our study stands. Evidence of deer use (browse, pellets, tracks) was present

occasions. once in a
1carg nowing on 2 occasions, once mm a

gapped stand and once in the vicinity of Staney Creek outside the study stands.
Evidence of wolf use (tracks, scat) was present in most stands year-round. Wolf sign

was primarily observed on logging roads within and outside study stands. Black bear

armrad An ) Annacs in a thinnad gtand dnising tha hraanding gangnn o

ved on 2 occasions in a thinned stand auring uic oréeaing s€asoil. Evidence
of bear use (tracks scat) was trequently observed along logglng roads within and
outside study stands and along transects within most stands. An unconfirmed den

si
was local in a 4-m tall, large (>50-cm dbh) snag in a non-treated stand. Eviden
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commoniy observed in a sait marsh adjacent to the Staney Creek Cabin oid-growth site
(site number 2-0) during the summer and winter. We recorded 100 detections of
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marbled murrelets during the summer of 1992 and winter of 1992-93; all but 6 of these
detections were recorded during the summer. All murrelet detections recorded were
observations of birds flying overhead and thus specific locations and use of study stands
could not be determined. A blue grouse was observed in a non-treated stand (site
number 2-N, see Appendix B7) and a pygmy owl was heard calling in an old-growth
stand during the breeding season. In addition, an unconfirmed spruce grouse sighting

Ao thinnad ctand . 1
was recorded in a thinned stand (sitc number 1-T, see Appendix B5) during April 1991

(not reported in the Annual Report). Spruce grouse are of special concern due to the
limited distribution of this species on Prince of Wales Island and in southeast Alaska
(pers. comm. J, Gustafson, ADF&G, Ketchikan, AK, 3 May 1993).

Notably, over the 2 years of this study, bald eagles, other raptors, woodpeckers, and
Pacific-slope flycatchers, were observed on several occasions using residual old-growth

components in young-growth stands. Residual trees and snags were much taller than the

surrounding regenerating trees and provided perching and feeding sites for these species
in young growth.
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APPENDIX B - STUDY STAND MAPS
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APPENDIX B - STUDY STAND MAPS

This appendix provides detailed maps for each forest stand. These maps were prepared
from the GIS (ARC/INFO) database, current (1991) aerial photographs, and handdrawn
field maps of sampling stations used to collect data on bird and vegetation
characteristics. Figure B1 is an enlargement of the entire study area depicting Forest
Service roads, contour lines, and significant landscape features. This figure was
developed by digitizing locations of study stands from stand maps and overlaying these
locations onto the GIS datalayers provided by the Forest Service. Figures B2 and B3
provide stand location maps within Forest Service Quads D3 and D4 (Craig District).
These maps illustrate general locations of stands, Forest Service roads, contour lines,
lakes and shorelines, and significant landscape features. Figures B4-B22 contain more
detailed information on each stand, including locations of canopy gaps, residual tree
clumps (trees taller than pole size), permanent streams, Forest Service roads, contour
lines, stand transects, and sampling stations. These figures were produced by mapping
transect and sample station locations in the field, transferring locations onto base maps
using a zoom transfer scope, and digitizing them for GIS analysis. GIS maps were
appended to color xerox photocopies of aerial photos of each stand. Stand transects on
photos and GIS maps were labeled with letter codes corresponding to different positions
along the transect and sampling stations were given numbers. Sampling stations on the
color aerial photos were given a prefix code corresponding to VCP (variable circular
plot - sampling station) numbers. Sampling stations on the GIS plots were given
numbered codes only (i.e., VCP was left out).

Stand transects appearing on the GIS generated maps and on adjacent aerial photos in
Figures B4-B22 were positioned within the interior of stands and followed a "zig-zag"
configuration to provide maximum coverage of each stand. Transect lengths were also
established within stands to accomplish multiple study objectives. For instance, we
needed a total transect length of 1500-m to ensure adequate coverage of stands for deer
track and pellet-group surveys. Therefore, the 1500-m transects were configured to the
size and shape of each stand, and sampling stations used in the bird and vegetation
studies were then spaced at random distances of 150- to 300-m along these transects.
Consistent transect configurations among stands was not possible due to the irregular
shape of stands, access problems, and multiple study objectives. In addition, because
current aerial photos of the study area were not available in the first year of this study,
the size and shape of each stand were not fully known when transects were positioned.

G:\WP16\USFS\06052A e 8-9-94 B-1

JLM511 1309

603_0302
Page 106 of 107



nrovided maximum coveraoe for a
nereiore, me transec nrigurations may m 1ave providea maxamum coverage ior a

ing the early stages of the study.

o
8
=
5

given stand even though our intention was to d

Locations of canopy gaps and residual trees appearing on the GIS plots (Figs. B4-B22)
were mapped from aerial photos and were ground-truthed opportunistically while
walking between sampling stations. Stream locations were based on the GIS database
and were matched against aerial photos to improve accuracy. Although we noticed
several situations where the GIS road layer did not match aerial photos, we made no
attempt to correct road locations on the GIS, since they were not used in either the deer
or bird analyses. Therefore, road locations appearing on GIS-generated maps (Figs.
B1-B22) may not reflect ground locations. Only those road locations appearing on color

aerial photos were ground-truthed.
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