»
"

snags 10.0” DBH and larger, and al] snags 20.0” DBH and larger are included in the estimate of
snags 15.0” DBH and larger.

interest, such as wilderness/roadless or with a specified dominance group. The number of
forested PSUs are the number of FIA grid locations that have at least a portion of the PSU with a
“forested” condition. The information from the “forested™ portion of the PSUs are used in the

analysis. '

3.0 Preliminary analysis of snag densities on Eastside Forests
We evaluated snag densities on the castside Forests of Region 1 using a hierarchical approach.

3.1 Comparison of Snag Density within and outside of Wilderness and Roadless Areas
First, we looked at the density of snags within and outside of wilderness and roadless areas.
Timber harvest and human access can have substantial effects on snag density and longevity
(Wisdom and Bate, 2008; Russell et al. 2006). Exploring the density of snags in wilderness and
roadless areas can provide insight to natural snag abundance and distribution on a Forest. These
can be compared to paired field plots outside wilderness/roadless to help to understand
differences between areas that have been influenced by management and unmanaged areas.
There is some uncertainty how climate, a period of cool and moderate precipitation, and fire
suppression from 1930-1985 has affected snag density and distribution in wilderness and

- As shown by Table 2, there arc fewer snags in cach of the diameter classes outside of wilderness-
and roadless areas-for-the castside i general, and for all of the Forests except the Helena.

’Furthermore, the larger the snag, the less common it is. This is largely due to less trees living to

agents which kill and remove them over time.
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Table 2: Mean saag densities per acre with 90% confidence interval, by diameter classes,
inside and ewtside of wilderness/roadless areas for all eastside Forests and for each Forest.

: S per Acre 10" 15
% I

S Femss 122 10.8 13.7 29 25 33 07 05 0.8 937 747
22 Beedodse 106 85 13.0 25 1.9 3.3 05 0.3 0.8 325 253
ZEE e 127 70 19.4 33 18 6.2 10 0.4 16 84 44
== Gaiiaen 176 14.4 21.1 4.7 37 59 13 0.9 1.8 221 170
£  iBetena 10,1 53 15.0 0.9 0.3 16 0.2 0.0 0.4 & 79
Tewrs & Clark 10.3 7.7 13.2 2.2 15 31 04 0.2 0.7 22 201

S  [Easside A
£ [Forests 4.4 35 5.3 1.1 0.8 1.4 0.2 0.1 0.3 538 428
£ = |Beawverhead ’ ’
= Z Ipeerodge D18 40 o7l oaf w0l 02l 01| o3 a1
2 E [Custer 32 5 52 11 0.2 78 0.0 0.0 0.2 111 &1
== [Gaiiatn 74 12 110 25 1.2 39 04 0.1 03 B84 53
£ IHelena 50 27 76 12 0.4 21 0.4 0.1 0.8 64 59
E  [lewis & Clark 5.7 36 106 0.3 0.3 6 ] 0.0 0.3 77 66

3.2 Estimates of Snag Density by Habitat Type Groups
Second, estimates of large-snag density, by aggregations of habitat types (Pfister, 1977), referred
to as habitat type groups, commonly used for eastside vegetation assessments (Appendix B) were

type groups are a consistent classification utilized across all eastside Forests for planning and
analysis.

Within wilderness/roadless arcas, some habitat type groups contain similar densities of large

snags (e.g., warm and very dry, warm and dry). Habitat groups with similar snag densities are

shaded in Table 3. Each of these shaded habitat type groups have characteristic disturbance

regimes that are generally.different between groups and contribute to snag abundance, during
~ various stages of succession, in different ways. One of thc,differ@ngc:sjs_the_n.umber-wﬁsnags
——produced—The Warm groupings have fewer snags, most likely due to frequent, low- to mid-
severity fire that tended to produce a relatively constant level of snags at low numbers. The cool
group, with a characteristic fire regime that tended to have less frequent, but with more severe /
fires, produced pulses of snags, and generally a greater quantity of snags, especia ly early in the
forest succession cycle. Then as stands aged, the density of snags increa i i

i g fire occurs. The cold types tend to produce high snag densities as

characteristic disturbanee regimes produced persistent snags over a long periods due to colder
climates, where decomposition rates are slower, and the period of time between stand replacing
events were likely the longest. One again, we sec that the larger the snag, the less common they
are within the forest. Individual Forest’s snag densities, by these habitat type groups are
displayed in Appendix C. Table 1. B

N




Table 3: Mean snag density per acre an
and outside of wilderness/roadless a
Forests..

»

Area

reas by initial habitat type groups, for all eastside

i

d 92% confidence interval, by diameter class, inside

In Wilderness / Roadless

7.9

14

0.7

23

0.3

0.1

0.6

105

105

Dry 5.1 2.8

Dry 5.8 1.8

10.9

1.4

0.5

2.6

0.3

0.0

0.6

44

Moist 4.7 2.1

7.8

1.1

0.2

2.2

0.3

0.0

0.9

31

31

Moist | 122 7.6

17.5

25

1.0

43 |

0.5

0.1

1.0

68

68

Moist 14.0 11.0

171

3.0

2.2

4.0

0.6

0.4

091

207

207

to Wet 16.2 9.8

23.6

26

1.3

43

0.5

Outside Wil«flerness / Roadless

& Dry 125 61| 200 32 13 56| 09 0.1 20( 19 19
5] 136] 16| 00| 41| oo 0.0
59 's0al 40| 14 70| o4l ool
00] 312| 20| ool wzf 00l ool
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EVELYN L. BULL, USDA Forest Service, Pacific Northwest Res
RICHARD S. HOLTHAUSEN, USDA Forest Service, Pacific No

arch Station, 1401 Gekeler Lane, La Grande, OR 97850
uest Region, P.O. Box 3623, Portland, OR 97208

Abstract: We determined homé range size and habitats used by pileated woodpeckers (Dryocopus pileatus)
to provide essential information for proper management of the species in northeastern Oregon. Twenty-three

pileated woodpeckers fitted with transmitters were fol

lowed for 5-10 months (Jun-Mar) during 1989-99.

Mated pairs (» = 7) ranged over smaller areas (£ = 407 ha) than birds (£ = 597 ha) whose mates had died

(n = 9). Habitat use within home ranges was not rando
no logging, and =60% canopy closure were used more

m. Stands with old growth, grand fir (Abies grandis),
P < 0.01) than expected, and all other types of stands

were used less than expected. From June until March, 38% of the observations of foraging were on downed
logs, 38% on dead trees, 18% on live trees, and 6% on st umps. We recommend that management for pileated

woodpeckers in northeastern Oregon include increasin:
density of downed logs in foraging areas, and increasi
ha of forest. Within these areas, we recommend that 75

the remainder be mature stands; at least 50% have =60% canopy closure; and at léa
. the remainder in mature stands. . . ... Co -

40%.be unlogged:

with
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resin age and
12:23-36.

ae life history
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> P. L. AIRD.
ring squirrels,
ng birds. Can. .

iirrel as a bird

zation by the

. Bion. Neither of these management approaches

The pileated woodpecker was selected as a
management indicator species for older forests
by some regions in the U.S. Forest Service be-
cause it nests and roosts in large-diameter dead

Research conducted elsewhere suggests that
the 121-ha management areas are inadequate
in coniferous forests. Radio-tagged pileated

woodpeckers in western Oregon had home rang- -

FRREEIEP eSS
L ey B e

57, McCleltand 1977, |s of 257-1,056 ha (Mellen et al. 1992). In con-

Harris 1982, Bull et al. 1992b), and is largely
dependent on dead wood (standing and down)
for foraging (Bull 1987). These habitat com-
ponents are most common in older forests.
Management for pileated woodpeckers on
public lands in the western United States has
been based on guidelines that recommend leav-
ing specified densities of snags for nesting and
roosting to provide for different population lev-
¢ls of woodpeckers (Thomas et al. 1979, Brown
1985). In addition, 121-ha patches of older for-
.ests have been maintained for nesting pairs on
National Forests in the. Pacific. Northwest Re-

!ms been tested, however, to ascertain whether
1 supports the woodpecker in eastern Oregon.

trast, radio-tagged birds in Missouri used only
53-160 ha during April-August (Renken and
Wiggers 1989). However, this research was con-
ducted in deciduous forests that are typically
more diverse than coniferous forests, so a com-
parison of home range sizes is not valid.

We felt it necessary to determine population
density of pileated woodpeckers in 9 study areas
with different snag densities to_ test the snag
guidelines currently in use, and to test the ex-
isting guidelines for 121-ha management areas
maintained in old-growth conditions in the Pa-
cific Northwest Region.

We are grateful to M. A. Bishop, H. D. Coo-
per, R. D. Dixon, J. E. Hohmann, S. M. Lind-
stedt, and A. L. Wright for their assistance with




342 PILEATED WOODPECKER MANAGEMENT * Bull and Halthaﬁsen J. Wildl. Manage. 57(2):1993

B

Table 2. Habitat characteristics (averages) within the home ranges and within 4 siz¢ classes.of home ranges of pileated

woodpeckers, northeastern Oregon, 1989—391.

Home rangg size class (ha}

Il .
Characteristic ’ p‘:irs <300 300499 500-799 >800

n (home ranges) 7 8 6 6 1
Home range (ha) 407 220 370 647 1,464
Home range (forested '

ha only) ’ 364 ) 208 345 566 1,324
Forest type series (%) '

Ponderosa pine® 3 2 .2 » 138 . 68

Douglas-fir 23 27 19 34 26

Grand fir 74 71 79 53 ’ 5
Successional stage (%) .

Young 6 0 5 4 8

Mature 70 59 71 67 88

Old growth 24 41 22 29 4
Logging activity (%)

None 43 81 38 64 9

Partial 49 19 53 34 81

Shelterwood 8 0 -9 2 10
Canopy closure (%) '

<10% ' 8 1 7 4 15

10-59% . 41 24 43 52 68

=60% 51 75 50 44 17

2 Values are percentage composition of the-home Tanges.

b Best predictor (B2 = 0.78; P < 0.01; stepwise multiple regression) of home range size.

Douglas-fir, and western larch snags were pre-
ferred (F =7.48;5, 75 df; P < 0.01). Snags =38
cm dbh also were preferred (F = 63.05; 3, 45
df; P < 0.01). \

Dead standing trees and logs were particu-

larly important for foraging, yet their use
- changed over the year (Fig. 3). When we com-
ared foraging st
- with foraging strata with snow (>5 cm), we
noted an increase in use of live trees (17-22%),
an increase in use of dead trees (85-55%), a
~decrease in use of logs (41-18%), and a slight
decrease in use of stumps (7-5%).

rata_without snow (<5 cm) —porting self-sustai

imilarly, Conner (1980) re-
d woodpeckers in Virginia
arids with the highest basal area
and density of stems available for foraging.
The snag densifies in-the study areas were
variable, .and. whi
areas (Spring and

canopy closure.

Wallowa) capable “of sup-

Table 3. Characteristics d

. Dbh (cm)~

le-we-did-not-consider-some -~

J. Wildl. Manage. 57(2

available logs and snags tH

Characteristic

Tree spécies*
Grand fir
Douglas-fir
Ponderosa pine
Western larch
Other®

<25
25-37
38-50
=51

Decay classe
Recent-dead
Intermediate-dead

Long-dead
n

4 Species of logs (F = 5.98;
availability.

b Primarily lodgepole pine.

¢ Diameter classes of logs (F 1
to availability.

9 Limited to 15-24 cm dbh.

¢ Long-dead logs preferred (3

ner (1979a) also rep
strategies for pileate
cavation occurring ir
and scaling occurrii
summer. Excavation
interior wood where

“marily on ants, prob

ponotus spp.) and sox

felt others (Bear a: d Syrup) were self-sustaining
and capable of acting as sources for other areas
because of the high density of pairs (7 and 5
pairs, respectively) and successful reproduction

ning-pilea ed-populations, we

“spp.) (Bull et al. 199,

have uncovered somr
rax) and beetles tha
rather than in the int
and E. L. Bull, ung
occurred primarily

(75% fledged young). We esti-
e-SITag 1 i Bear

DISCUSSION

We believe that home ranges did not overlap
a great deal except in situations when birds had
lost mates. Birds whose mates had died usually
had more overlap and larger home ranges than
did pairs. These birds may have expanded their
ranges to search for mates, or to forage over
laxger areas because of poorer habitat.

We were unable to predict size of home range
very accurately with the habitat variables. How-
ever, the birds did not use habitat within their
home ranges at random and selected for stands
with old growth, grand fir, no logging, and > 60%

ted from activity of spruce

budworm or Douglas-fir beetle, so 16% of the

snag density can b subtracted from the total to

yield a density wit i out the influence of an insect
I

outbreak. We werg unable to judge the ability
of the remaining ateas to support self-sustaining
pileated populatiops because of only 1 year of
observations and very variable reproduction.
Our observations of foraging differed some-

what from observations in the eastern United
States. Conner (1980) reported more snags (49%)
and live trées (45%} and fewer downed logs (1%)
used by pileateds fpr foraging in Virginia. Con-

%

Douglas-fir and grar
probably feeding or
budworm. We foun
woodpecker scats (B

We observed pilea
branches of live Dou
were infested with we
vae in June and July.
the highest use of liy
served and also coi
abundance of the la
(Fellin and Dewey 1¢
increased from Nove
observed woodpecke
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. Table 3. Characteristics of forag

available logs and snags that

were measured at 240 plots (20 x 20

ing strata (%) where pileated wood
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m) in 12 home ranges,
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peckers were obéerwed foraging, and characteristics of *

northeastern Oregon, 1989-91.

Downed log Sna
Live tree
Characteristic Observed Plots Observed Plots ol ed
Tree species* '
Grand fir 23 28 47 75 41
Douglas-fir . - 25 6 21 9 21
Ponderosa pine .30 27 16 5 16
Western larch 20 14 14 7 21
Other® 2 25 2 4 1
Dbh (em)- .
<25 268 464 8 5N 9
25-37 34 33 26 27 27
- 38-50 24 12 30 9 29
=51 16 8 36 5 35
Decay classe .
Recent-dead 1 18 24
Intermediate-dead 23 66 61
Long-dead 76 16 15 -
n 995 2,779 1,089 558 484
2 Species of logs (F = 5.98; 5, 45 df; P < 0.01; Friedman's) and snags (F = 7.48; 5,75 df; P < 0.01; : riedman’s) not used in proportion to
ilability. . .
av:ll’rimla;ﬂy lodgepole pine. .
© Diameliler classes of logs (F = 3.28; 8, 83 df; P = 0.03; Friedman’s) and snags (F = 63.05; 3, 45 df; P < 0l01; Friedman's) not used in proportion
to availability. . .

d Limited to 15-24 cm dbh.

© Long-dead logs preferred (F = 47.67; 2, 22 df; P < 0.01; Friedman’s).

ner (1979a) also reported

strategies for pileateds with the majority of ex-

cavation occurring in winter, and more pecking

and scaling occurring during the spring and
summer. Excavation involved gaining access to
interior wood where the woodpeckers fed pri-
- marily on ants, probably carpenter ants (Cam-
ponotus spp.) and some thatchmvants.(Eormwa—-mmably—beeame-logsb

Lyl OEAL S |

spp-) (Bull et al. 19924). Pecking the bark may
have uncovered some ants (Lasius, Leptotho-
- rax) and beetles that occurred under the bark
rather than in the interior wood (T. R. Torgersen
and E. L. Bull, unpubl. data). Tree gleanin

occurred primaril
ouglas-fir and grand fir

probably feeding on larvae of western spruce
budworm. We found budworm mandibles in

woodpecker scats (Bull et
.We observed pileated w

were intested with western spruce budworm lar-

vae in june an

branches™of Tive DouglE«E‘f and grand Hr that

y. This timing coincided with
the highest use of live trees (42%) that we ob-
served and also coincided with the greatest
abundance of the large, late-instar budworms
(Fellin and Dewey 1986). Use of live trees again
" increased from November
observed woodpeckers frequently excavating at

a variety of foraging

then

when the birds were

al. 1992q).
ocodpeckers gleaning

the base of live west
were feeding on ca

because ant galleries
them. Conner (1981)
ing on carpenter ants
- inwinter. . ...l
.Use of snags was

snow covered them. |
did not preclude use o
birds wiping snow off] logs with their bills and
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aging for pilea
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best knowledge available
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Fig. 8. Monthly foraging strata used by radio-tagged pileated woodpeckers, northeastern Oregon, 1989-91.

4‘0 size of 364 ha of forest, more than 3 times the
” size of current prescribed management areas.

- ~'Within those home ranges; we recominiend that
about 75% be in the grand fir forest type; at.

for every 4,860 ha, then only. 2% of the total

forest is being managed for pileated woodpeck-

ers. Additionally, our observations indicate that
isolated pairs in marginal (ie., minimum stan-

J. Wildl. Manage. ¢

agement should i
types, successiona
opy closures, snag
trees, and downe:
home range area.
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s6 ma ATdS are retain €r logging,

Downed 16gs were a critical component of

the foraging habitat, but only 37% showed ev-

Y idence of pileated woodpecker feeding. We rec-

\o’-’ ommend leaving =100 logs/ha in management

%0 areas; with a prefererce for 1085 =38 om in

; 9 diameter (long-dead logs) #fid Tor all species
except lodgepole pine. We also recommend”

¢ leaving =8 snags/ha for nesting, roosting, and

foraging; at least 20% of these snags should be

V' 251 cm dbh.

The existing pileated management areas (121

"ha) on National Forests are about 8 km apart.

If only 1 pair of pileateds occurs in each man-
agement area, and there is 1 management area§

‘vide self-susta

SR

dard) habitats| are unlikely to sustain a popu-
lation. This ipformation suggests that larger
blocks of habitat (for >1 pair), in closer prox-
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g populations. Such manage- i
ment action issimilar to that recommended for
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the northern ppotted owl (Strix occidentalis)
(Thomas et al| 1990), and would increase the
probability of pirds finding new mates because
if 1 member qf a pair dies, the surviving mate
does not leave|the territory. .
Managing for minimum levels of a species is
risky (Conner 19795). Consequences can be un-
fortunate when new data reveal that current

" recommendatipns are inadequate to provide the

population levels desired, because other options

ften have been eliminated. Therefore, we rec-
ommend managing clusters of 3 or more pairs
in 1 block of |habitat with blocks distributed
across the landscape through time. This man-
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‘sment should include the appropriate forest
7 /pes, successional stages, logging activities, can-
opy closures, snag densities, large-diameter live
trees, and downed log densities within a larger
home range area. ' ‘
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Introduction
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~ This document summarizes analysis conducted using Forest Inventory and Analysis
(FIA) data to estimate the percentage of old growth on forested lands in the Northern
Region and on National Forests in the Northern Region.

Overview of FIA

The national Forest Inventory and Analysis (FIA) program provides a congressionally

.

mandated, statistically-based, continuous inventory of the forest resources of the United

ah the Rese h and
jate’

from the National Forest System. The Interior West Forest Inventory and Analysis work
unit, headquartered at the USFS Rocky Mountain Research Station in Ogden, Utah
oversees the FIA inventory in Region 1. More information on IW-FIA is available on the

internet at: http://www.fs.fed.us/rm/ogden/sitemap/index.shtml.

FIA inventory design‘ is based on a national hexagon of inventory

plots. Data is

collected on all forested portions of the plots, throughout the United States, regardless
of ownership. FIA protocols specify sample plot location within this hexagonal grid.
Data collection standards are strictly controlled by FIA protocols. The sample design
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and data collection methods are scientifically designed, publicly disclosed, and
repeatable. Data collection protocols are publicly available on the internet
(http://www.fia.fs fed.us/). There are also stringent quality control standards and
procedures, carried out by FIA personnel of the Rocky Mountain Research Station. All
of this is designed to assure that data is collected consistently throughout the United
States, and that stated accuracy standards are met by the field crews.

FIA Sampling

To estimate the percent old growth for large areas, such as the Northern Region,
individual National Forests, or even large landscape areas, it is infeasible to maintain an
inventory for every acre of the millions of acres of forestland. FIA provides a
statistically-sound representative sample designed to provide unbiased estimates of
forest conditions at broad- and mid-levels. The FIA sampling frame uniformly covers all
forested lands, regardless of management emphasis. Therefore, wilderness areas,
roadless areas, and ac’uvely managed lands all have the same probability of being
sampled.

Table 1: Date of Inventory by National Forest

Date of FIA
National Forest Periodic Inventory
Eastern Montana
Beaverhead-Deerlodge 1996-1997
Custer 1997
Helena 1996-1998
Gallatin 1997-1998
Lewis & Clark 1996-1997
Western Montana '
Bitterroot 1994-1995
Flathead . ... . .. ... .. .11993-1994 . .. .. .
Kootenai 1993-1997
—Lole—— i — — i 1995-1996—
“Northern Idaho
Idaho Panhandle 2000-2003
Clearwater 1998-2002
Nez Perce 2000-2002

Using FIA data to assess the percent of old growth allows the Region to base its
monitoring on an unbiased, statistically sound, independently designed and
implemented representative sample of forest lands. This inventory is reasonably
current because FIA plots in Region 1 were installed during 1993 to 2004 (see Table 1
for specific inventory year by National Forest). All forested' plots that are located on the
National Forest lands are used to derive these estimates.

b« land at least 10 percent stocked, or currently nonstocked but formerly having such stocking, with timber and/or
woodland trees, and where human activity on the site does not preclude natural succession of the forest (i.e., the site
will be naturally or artificially regenerated).” Interior West Fi orest Land Resource Inventory Field Procedures 1995-
1996.




Table 2: Northern Region and individual National Forest estimates of percent of *
id h, standard and 909 fidence intervals. ‘

oo vy

S

onnem

Region 13.5% 12.8% L 14.2% 3883 3423
Beaverhead- -

Deerlodge 22.9% 20.5% * 25.4% 547 442
Bitterroot 12.5% 10.0% 15.3% 252 226 .
idaho ]

Panhandle 11.8% 9.6% . 14.0% | 413 - 397
Clearwater 94% | - 73% . 11.8% 305. 300
Custer 101% | 6.4% 14.1% 195 105
Flathead 10.1% 8.2% 12.0% 382 338
Gallatin 25.5% 21.7% 29.3% 285 223
Helena 10.9% 7.8% 14.1% 149 138
Kootenai 8.8% 7.0% 10.7% 370 352
Lewis & Clark 13.3% 10.6% 16.2% 299 267
Lolo 9.5% - 7.6% 11.4% 347 327
Nez Perce 14:4% 11.8% - 17.2% — \ 308
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Distribution of Old Growth within Individual National Forests

Using FIA data, the same methodology can also be used to estimate the percent old
growth on medium to large geographic areas, landscapes, or watersheds within
_individual National Forests. Estimates of old growth across these areas providea .

means for examining the distribution of old growth within a National Forest. Reports for
—————individual-National-Ferests-previde-this-watershed-or tandscapesteveHnformation—tlm——————————————

order to obtain reliable estimates of old growth with meaningful confidence limits, the

landscape area must be large enough to encompass a reasonable number of FIA plots.

Because of the resolution of the FIA data, it should not be used for estimates within a

project-area as there are seldom enough plots to derive estimates of old growth with

lit
any-sort-of reliability-

Relationship to Forest Maps of Allocated Old Growth Stands, and
Project-level Mapping

Broad-level estimates of old growth are intended to be used in conjunction with project-
level estimates and associated maps and maps of stands allocated to old growth

management by a National Forests. These broad-level estimates are intended to allow
land managers to assess forest-plan compliance and to set the context for the maps of




Those FIA plets in which wildfire or harvest have occurred since the dates.of inventory
until November, 2003 were assumed to not meet the old-growth criteria. This results in
conservative estimates as not all wildfire and harvest activities remove all old growth on
the landscape. To remain current, FIA has started to re-measure 10% of its plots every
year. As these re-measured plots accumulate, we will periodically update our FiA old-
growth analysis and report.

All plots installed in Montana from 1993 until 1996, utilized a sample location (field plot)
composed of five to seven variable-radius plots with trees 5 inches and larger, in
diameter at breast-height (DBH) tallied with a basal area factor of 40. The number of
plots installed depended upon the year of inventory; early inventories had a seven-plot
cluster, whereas those inventories collected 19995-1996 had five plots.

After 1996, FIA adopted a national plot layout consisting of a cluster of four plots. Trees
5-inches DBH and larger were measured on a 1/24"-acre plot. In 2002, Reglon 1
worked with IW-FIA to modify the national layout by adding a “4-acre macro-plot. These
protocols were integrated into the IW field procedures and data collection software, and
loaded into IW-FIA’'s database. These protocols dictate that trees 5.0 — 20.9 inches
DBH were measured on the 1/24"™ acre plot and trees 21.0 inches DBH and larger were
measured on the Ys-acre plot. Data collected in 2002 was completed by IW-FIA crews
while crews were collecting data. All plots that did not have the Yi-acre plot installed in
2002 had the Ys-acre plot augmented to the standard FIA plot layout in 2003 and 2004.
These data were measured by contract crews, overseen by Region 1, using IW
protocols and software. For a detailed description of field procedures see
http://fsweb.ogden.rmrs.fs.fed.us/data_collection/data_collection.html

FIA field procedures dictate that age for trees 3.0” DBH and larger is measured by
counting annual growth rings at breast height, and recorded as “breast-height age”.
Breast-height (BH) is defined as 4.5’ tall. It follows that BH age is the number of years
the tree has survived since it reached 4.5 feet tall, which is less than its total age. In
- “temperate regions similar to the Northern Region, coniferous trees always take several
years to reach breast height, and these years need to be added to "breast-height age”_
to get the total age of the tree. The minimum age criteria for old growth used in Green
and others (1992, errata corrected 02/05) is total age rather than breast-height age.
The data used for estimating old growth should be consistent with Green and others
definitions. Therefore, a conservative estimate of the number of years a currently large
_____ treetook to reach BH is added to the BH age (ring count) to account for the difference
- between the old-growth definition of tree age and FIA field measurement protocols. See
Estimates of Years to Breast Height for Large Conifer Tree Species in the Northern
Region (Berglund, Bush, and Zack, in preparation). :




some specific purposes when developing a project-level management approach
however, these are not required characteristics as per the Green and others document
and therefore are not used for the broad-level analysis.

FlA-plot-level data and analysis methods used here are similar to the plot-level data and
analysis methods used by Green and others (2005) when determining the old growth
criteria. Neither dataset or analysis method specifies a minimum acre requirements for
the size of an old growth polygon.

When using FIA data to estimate old growth amounts, it is important to note that FIA
protocols measuring age of trees 3 inches diameter breast-height and larger is to record
“breast height age”, which is the annual-growth ring count at breast height, 4.5 feet
above ground level. This is not the same as total age of the tree, which was used by
Region 1 when developing the old-growth criteria. Conifer trees in the Northern Region
ecosystems always take a number of years to reach breast height. Therefore, to obtain
the total age of a tree, which is the criteria in the old growth definition, the annual ring
count at breast height must have a factor added to account for the number of years it
takes a tree to grow to breast height. Based on analysis carried out by the Region,
taking into a review of the scientific literature and consideration cumulative distribution
curves, the factor for the number of years to grow to breast height is established at the
20"™-percentile age as derived by species, geographic zone, and habitat-type group.
This means that the factor is based on the top 20% fastest growing trees. Conversely,
80% of the tree generally takes longer to grow to breast height. This is considered a
conservative estimate that minimizes the risk of over-estimating the total age of the tree,
and thus overestimating the percent of the FIA plots that met old growth criteria. For
further information see Estimates of Years to Breast Height for Large Conifer Tree
Species in the Northern Region, by Berglund and others.

For further detail on the statistical foundation of using FIA data to assess old growth on
national forests see: Application of Forest Inventory and Analysis (FIA) Data to

- Estimate the Amount of Old Growth Forest and Snag Density in the Northern Regionof

the National Forest System (Czaplewski).

Percent Old Growth in the Northern Region and on Individual National
Forests

Table 2 provides a summarization of the estimates of percent old growth on forest-lands
for the Northern Region and individual National Forests as per the Region 1 Green and
others definition of old growth. Forests have varying old growth requirements in their
current Forest Plans which are not reflected in this table. See the Forest Plans and/or
Monitoring Reports for more information on old growth standards and guidelines for
each Forest. .
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NESTING AND FORAGING HABITAT OF GREAT GRAY OWLS

EveLyn L. BuLL, Marx G. HENJuM AND RONALD S. ROEWEDER!

ABSTRACT.—During 1982-1986, 46 Great Gray Owl (Strix nebulosa) nests were located in northeastern
Oregon. Twenty-five of these nests were on stick platforms, 11 were on artificial platforms, and 10 were
on broken-topped dead trees. Mean dbh and height of trees containing stick nests were 58 cm and 30 m,
respectively, and the majority (76%) of nests were in live western larch (Larix occidentalis). Broken-topped
dead trees with nests averaged 78 cm dbh and 11 m tall. Forest types in which nests were found included:
Douglas-fir (Pseudotsuga menziesii)-grand fir (Abies grandis) (50%); western larch-lodgepole pine (Pinus
contorta) (29%); ponderosa pine (Pinus ponderosa )-Douglas-fir (15%); and ponderosa pine (7%). Nesting
males foraged primarily in mature, open stands (11-59% canopy closure) of ponderosa pine or Douglas-
fir. :

The Great Gray Owl (Strix nebulosa) is the largest
strigiform found in North America and is an im-
pressive owl of great interest to bird enthusiasts. This
circumpolar species is widespread and occurs in bo-

real forests from Alaska, east to Ontario, south to

Idaho, western Montana, northwestern Wyoming,
northern Utah, northern Minnesota, northern Wis-
consin, and the Sierra Nevada in California; in
Eurasia, this owl occurs in northern portions of
Scandinavia, Russia and Siberia (American Orni-
thologists’ Union 1983).

Surprisingly little is known about the Great Gray
Owl, making management difficult. To manage for
the species, information on the habitat used for nest-
ing and foraging is essential. If foraging habitat is
lacking and prey densities are low, the owls will not
nest even if nest sites are available. If prey is ade-
quate and nest sites are lacking, again there will be
no nesting.

Because these owls depend on existing nest plat-

“forms such as old raptor nests, broken-topped dead

trees, and artificial platforms (Nero 1980; Mikkola

N

veniles after fledging who were still dependent on
the adults. Foraging habitat included areas used by
males who were feeding females and offspring.

STUDY AREA

During March~May 1982 we surveyed for Great Gray
Owls in 2 large areas: the area within a 60-km radius
around La Grande, Oregon and a 50 km? area 47 km
north of Enterprise, Oregon. During 1983-1986 survey
efforts were confined to 4 aréas where Great Gray Owls
were located in 1982—the Spring, Bowman, Sheep and
Thomason study areas.

Forest types in each area were categorized using a mod-
ification of Burr’s (1960) classification by tree species in
the dominant and codominant crown classes. Dominant
trees were defined as those with crowns extending above
the general level of the crown, and codominant trees were
those whose crowns formed the general level of the crown
(Smith 1962:33). Each of the 4 study areas contained 4
different forest types: 1) ponderosa pine (Pinus ponderosa),
2) ponderosa pine-Douglas-fir (Pseudotsuga menziesii), 3)
Douglas-fir-grand fir (4bies grandis), and 4) western larch
(Larix occidentalis)~lodgepole pine (Pinus coniorta).

- ~-Successional-stages-in-each-area were classified “based

on tree size and stand structure as subclimax, mature,

over-mature and_remnant. In subclimax. stands-all-trees—

T983; Winter 1986; Bull et al. 1987; Franklin 1987;

Forsman and Bryan 1987), managers have a good
opportunity to manage the species by providing nest
platforms where they want the owls—provided there
is adequate prey and habitat to support them. It is
therefore essential to know what habitats are suitable

were <30 cm dbh; in mature stands the largest trees were
30-50 em dbh; over-mature stands were unlogged and
larger trees were =50 ¢cm dbh; remnant stands were typ-
ically logged and had 1-3 trees/ha =50 cm with the re-
mainder of trees <30 cm. The remnant stage identified

.stands that did not resemble unlogged over-mature stands

but contained a few large-diameter trees.

for nesting and foraging.

Our objectives were to determine habitat used for
nesting and foraging of Great Gray Owls during the
breeding season in northeastern Oregon. Nesting
habitat included the nest tree and the area surround-
ing the tree, in addition to the habitat used by ju-

! Deceased.

“The-Spring study area (44 km?) was 17 km west of Lz
Grande at 930-1140 m elevation. Cover types included
conifer forest (63% of area), shallow-soiled grasslands (32%)
and clearcuts (5%). During the previous 10 yrs, 66% of
forested stands within the Spring study area had been
selectively logged. As a result most forests in this area
consisted of open, park-like stands dominated by ponder-
osa pine. These stands were on deep soils with a dense
cover of grasses. Isolated stands of unlogged, large trees
(=50 cm dbh) comprising 22% of this study area remained
Isolated stands contained Douglas-fir, lodgepole pine,
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Table 1. Characteristics of 3 types of Great Gray Owl nest structures at 46 nest sites in northeastern Oregon, 1982-

1986.
NEST STRUCTURE
CHARACTERISTIC STick BROKEN-TOPPED TREE WOCDEN PLATFORM

No. nests in Spring 16 1 4
No. nests in Bowman 3 2 2
No. nests in Sheep 5 1 —
No. nests in Thomason 1 6 5
Nest tree species

Western larch 76% 10% 45%

Douglas-fir 20% 20% —

Ponderosa pine 4% 70% 36%

Lodgepoie pine — —_ 18%

z S.D x S.D. % S.D

Nest height (m) 17 5.05 i1 3.88 12 3.01
Tree dbh {(cm) 58 17.16 (78 ™ 15.24 58 17.20
Tree height (m) 30 4.98 11 3.65 29 8.73
Bole height (m) i0 5.00 8 4.24 13 6.59
Tree age 151 35.07 173 25.40 129 51.73

western larch, and occasionally grand fir. A total of 52 METHODS
artificial nest platforms were erected in 1984 in the Spring

area.

Locating Birds and Nests. Owls were located after

Bowman (27 km?) was 50 km west of La Grande at  dark in February, March and April by imitating the ter-
1380-1500 m elevation. Cover types included coniferous  ritorial call of a male Great Gray Owl every 0.1 kin while
forest (68%), shallow-soiled grasslands (20%) and clear- walking through each study area. Areas containing owls
cuts (12%). Dense stands of lodgepole pine or mature and  were searched for active nests during the day.
over-mature stands of grand fir and Douglas-fir with some Radio Telemetry. Adult Great Gray Owls were cap-
western larch and ponderosa pine dominated the Bowman  tured with bal-chatri traps, noose poles and mist nets (Bull
area. About 60% of the forested area had been logged in  1987). Radio transmitters (AVM Instrument Co.—SM1,
the 15 yrs prior to our study; lodgepole pine stands had L Module) were placed on 10 males and 13 females and

. been dearcut, and ponderosa. pine and Douglas-fir stands. .. 35.post-fledging juveniles. Transmitters-were-attached-to -

had been selectively logged. Fifty-four artificial nest plat-  the bird with a back-pack harness of 6 mm tubular teflon

forms were erected in this area in 1984.

ribbon. The entire package weighed 25 g and lasted 242

~oheep (787km®y was 37 km southwest of La Grande at 505 d. A Telonics TR-2 receiver with a hand-held 2-

1290-1500 m elevation. Cover types included coniferous  element Yagi antenna was used for locating owls.

forest (68%), clearcuts (12%), wet meadows along streams Adult radio-tagged owls were located each spring at
(12%) and shallow-soiled grasslands on ridges (8%). Pon-  their nests. Juveniles were located every 1-3 d for 7 d
derosa pine forests occurred on south-facing slopes, and  after fledging. Eight nesting males were followed in the
lodgepole pine stands or mixed stands of Douglas-fir, west- morning (first light until roosting) and evening (departure

ern larch and grand fir occurred .on north-facing slopes.
QNo L acta ad-bapn

Greats

(40% clearcut 60% selvely logged) during the 15

yrs prior to this study.

from roost until dark) 1-2 times/wk from the time trans-

X1 W pat o art] MO 2ITer 1eaging, or unill the
radio failed or the nest was abandoned.
Habitat Quantification. Variables recorded at nests

Thomason (34 km?) was 47 km north of Enterprise at  included nest type (stick, broken-topped dead tree, or ar-
1350-1470 m elevation. Cover types included coniferous  tificial platform), nest height (m), tree species, dbh (cm),
forest (71%) and wet meadows (29%). Forest stands were height (m), age (increment bore used), and bole height
lodgepole pine and ponderosa pine or mixed stands of (height of lowest live branch) (m) (Table 1). Stick nests
Douglas-fir, western larch and grand fir. About 80% of  were classified as natural platforms created by dwarf mis-
the area had been selectively logged in the 10 yrs prior to  tletoe (ArZeuthobium spp-) or as vacated nests built by
this study. There were 38 artificial nest platforms in  Northern Goshawks (dccipiter gentilis) or Red-tailed

Thomason at the onset of this study.

Hawks (Buteo jamaicensis). At 4 sites we saw hawks con-
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Table 2. Habitat characteristics in circular 0.1-ha plots
centered on 46 Great Gray Owl nests in north-~
eastern Oregon, 1982-1986.

Fre-
CHARACTERISTIC x S.D. qQuENcY

Forest type

Douglas-fir-grand fir 50

Lodgepole pine-western larch 29

Ponderosa pine-Douglas-fir 15

Ponderosa pine 7
Successional stage R

Mature 26

Over-mature 41

Remnant 33
Logging

None . 72
“Partial cut 19

Adjacent to clearcut 9
Ganopy closure (%)

0-10 7
11-59 30
=60 63

Live trees/0.1 ha =50 cm dbh 32 251
Dead trees/0.1 ha =50 ¢cm dbh 1.0 210
Luve trees/0.1 ha <50 em dbh  26.7 14.70
Dead trees/0.1 ha <50 cm dbh 92 7.80
Leaning trees/0.1 ha <10cmdbh 5.1  14.45
Regeneration (trees/0.1 ha) 418 55.47
Distance to water (m) 231.6 209.98
Distance to clearing (m) 77.1  70.13

structing nests in prior years; at the remainder, a nest

below the canopy in a dense forested stand was classified

GREAT GRAY OWL HABITAT

nests in 1984. We chose 1984
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of a broken-off dead tree) and perch height. Tree species,
condition (live or dead), dbh, and height of the tree used
for perching were measured. In addition we noted the
presence of leaning trees that provided owlets access to
perches in upright trees. For the next 2 mo, juveniles were
located every 1-2 wks and locations recorded on aerial
photographs.

While following radio-tagged males, activity and habitat
use data were recorded at 15-min intervals and each time
an owl hit the ground when pursuing prey (hereafter
referred to as a foraging site). Activity categories were
hunting or roosting. Birds actively searching for prey,
flying from perch to perch, and staring intently at the
ground were classified as hunting. Birds quietly perched
in a tree next to the trunk and not watching the ground
intently were classified as roosting.

Every 15 min we recorded location of the bird on an
aerial photo, estimated canopy closure over the bird and
recorded forest type, successional stage, physiognomy of
the stand {open or dense forest or edge), logging activity,
number of stand layers, type of perch and tree species
supporting perch. If a bird was roosting when first located,
we recorded the data once and waited until the bird left
the roost before continuing.

At each foraging site we recorded percent, height and
type of ground cover within a 1-m radius, presence or
absence of downed wood within a 1-m radius, diameter
(at largest point) of the downed wood, distance ow! flew
to prey, height of perch, diameter of perch tree and distance
to nest. Home range of hunting males was delineated by
connecting the outermost radio locations to form minimum
convex polygons which were then measured with a pla-
nimeter.

LANDSAT data (Isaacson et al. 1982) were used to
determine forest canopy closure classes (0-10%, 11-59%
and 260%) available in 3 of the study areas and in the
home range of 5 of the 8 males. The 0-10% class comprised
openings; the 11-59% class contained relatively open stands,
many of which had been selectively logged; the =60% class
was primarily unlogged, overmature forest stands.

Density. We calculated density of active nests of Great

- Gray-Owls-in-Spring“and-Thomason" by counting “the—~ ~ -

number of nests within a polygon defined by the outermost
84 becaus i

ing
- ang..

as an old Goshawk nést, and a nest high in the canopy of
a more open forest was classified as an old Red-tailed
Hawk nest.

In a circular 0.1-ha plot centered on each nest, we
recorded the variables listed in Table 2. Regeneration
included all trees <10 cm dbh. We also recorded landform
(ilat, draw, or slope), slope aspect and gradient, number

Py—a and e1g 5. ot—tali Canopy: o
aerial photos (scale 1:24 000) and a planimeter, we de-
termined the percent area in forest, grassland, clearcut and
selectively logged forest within a 500-m radius of each
nest. The linear distance in edge between forest and grass-
land within the 500-m radius was calculated with 2 map
measure. Edge was defined as 2 60-m wide band where
forests and openings met. .
Juvenile owls were located every 1-3 d during the week
after fledging. Each time a juvenile owl was located, we
recorded type of perch used (branch, leaning tree, or top

pairs within the polygons were located that year. We did
not present the density as number of nests/study area
because we believe all nests in the study areas were not
found. ’

Analysis. Chi-square analyses were used to compare
the observed number of foraging locations in each canopy
closure class and in edge with the expected number of

i based on the percent edge and canopy closure
classes in the home range of each radio-tagged male. We
compared habitat characteristics of hunting birds in Spring
with those in Bowman and Sheep using a Chi-square
analysis. Habitat used by 3 birds studied in Sheep and
Bowman were combined because of the small sample size
and because the 2 areas had similar habitat and logging
activity. We used P < 0.05 as the level of significance. We
could not test for preference for nest type or nest habitat
because we did not determine the number or distribution
of available nest sites.
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REsULTS

Nest Sites. During 1982-1986, we located 46 nests,
14 of which were used more than once (Table 1).
Of the 14 nests used more than once, 6 were used
2 years, 6 were used 3 years, 1 was used 4 years,
and 1 was used twice in the same year, so we ob-
served 69 nesting attempts on 46 nest structures.
Fifty-four pecent of the nests were stick platforms,
24% were artificial platforms and 22% were natural
depressions on broken-topped dead trees (Table 1).
Of the stick nests, 68% were originally made by
Northern Goshawks, 12% were made by Red-tailed
Hawks and 20% were natural platforms created by
dwarf mistletoe infections.

All 3 types of nests were commonly used, although
nests in broken-topped trees and wooden platforms
had a lower rate of nest failure (20%) than did nests
in stick platforms (34%), suggesting that the latter
was a less stable structure because young or eggs fell
through on at least 4 occasions. The majority of stick
nests were in large diameter (=50 cm dbh) live
western larch (Table 1). The majority of nests in
broken-topped dead trees were in large diameter
ponderosa pine at least 7 m tall. Nests in wooden
platforms were at least 9 m above the ground in live
trees.

The mean size of 11 stick nests was 74 cm (SD
= 17.32) long, 65 cm (S.D. = 11.97) wide, 27 cm

" (8.D. = 14.04) high, with a depression 7 cm (S.D.
= 2.70) deep. The only nest on a broken-topped
dead tree that was measured had a circular depres-
sion in the top of the tree that was 56 cm in diameter
and was 26 cm deep.

The majority of the nests occurred in Douglas-

~ fir-grand fir forest types and in over-mature and
remnant stands (Table 2). Sixty-nine percent of nests
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Seventy-two percent of mest sites had not been
logged, but 60-80% of stands in each study area had
been logged. Forty-four (96%) of 46 nest sites had
= 2 canopy layers, the tallest layer having a2 mean
héight of 34 m (S.D. = 4.90). Density of live trees
< 50 cm dbh at nest sites ranged from 5-64 stems/

0.1 ha, and of live trees = 50 cm dbh ranged from

0-10 stems/B.1 ha. Density of dead trees ranged
from 0-36 stems/0.1 ha at nest sites. Regeneration
ranged from 0-290 stems/0.1 ha.

Area in forest within a 500-m radius of each nest
ranged from 52-99%, and forested area that had
been logged ranged from 0-97%. The amount of
edge between forests and openings within 500 m of
the nest averaged 4.2 km (range = 0,7-8.3 km). The
amount of area in natural openings within 500 m
of the nest ranged from 0-40%. Nests in Thomason
contained the greatest amount of natural opening (%
= 25%), and nests in the other 3 study areas con-
tained 13-15%. Bowman contained the greatest
amount of clearcut area (13%) within 500 m of nests;
nests in the other 3 areas contained <6%. Total area
in openings (natural and clearcut combined) ranged
from 18-26%.

Nest Site Fidelity. We observed 18 nesting at-
tempts by 9 pairs where at least 1 member of each
pair was radio-tagged. Of the 18 nesting attempts,
39% were on the samae nest the next year, 39% were
within 1 km of the nest used the previous year, and
22% were farther than 1 km away from the nest
used the previous year. Average distance between
alternate nests was 1.3 km (range = 0.2-4.5 km,
Fig. 1). In 4 cases in which a bird or a pair moved
farther than 1 km from their previ
we found previous nest sites occupi

Dewnsity. Shortest distance between 2 active nests

occurred on slopes, 22% on flat ground, and 9% in
draws; mean slope gradient at nests was 13% (S.D.
= 9.28). Sixty-five percent of nests were on north-
facing slopes. Northern aspects are preferred by
Northern Goshawks (Reynolds et al. 1982}, the pri-
mary builder of nests used by Great Gray Owls.

~ was 430 m; 2 other nests were 460 m apart. In 1984

the minimum density of owls was 7 pairs/9.4 km?
(entire study area was 44 km?) at Spring and was
5 pairs/2.9 km? (entire study area was 34 km?) at
omason. At Spring, 2 different females used the
same nest in 1984 and were counted as 2 pairs.

Western larch comprised the dominant crown class
at 52% of nest sites, ponderosa pine 28%, and Doug-
las-fir and grand fir the remainder. Ponderosa pine
comprised the dominant crown class at nests in
Thomason, and western larch comprised the dom-
inant crown class in the other study areas. The co-
dominant crown class was comprised of lodgepole
pine at 51% of the nests, Douglas-fir at 31% and
ponderosa pine at 18%.

Perches Used by Juveniles. Owlets left the nest

before they could fly but were capable climbers,
using talons, bills and wings to claw and flap their
way up tree trunks. For the first few days, leaning
trees with bark were easiest for the young to climb.
After several days, juveniles could climb up some
vertical trees, particularly those with branches or
deeply fissured bark (characteristic of large-diagmeter
trees). As owlets aged, they perched higher in the

TPr/a 4 km= (3 kn/ pr
2005:% WU o BIO @ ARLL
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Figurc 1. Locations of nests of radio-tagged Great Gray Owls in Spring area 1982-1986. Lines connect nests used

in successive years by the same bird.

canopy. Perches used the first week after the young

dense stand). Within 2 wks after fedging juveniles

Teft-themestaveraged 6.2 m (S:D. = 4.13) above the

ground, had an average canopy closure of 50% (S.D.
= 22.16) and were all within 200 m of the nest.

Of 116 perches used b juveniles, 67% were lean-

ing trees or trees which could be reached by climbing
a leaning tree; the remainder were branches or bro-

SCR=toppedires T

es-Leaming p Tees were typically
small-diameter (£ = 16 cm, S.D. = 7.82) lodgepole
or ponderosa pine, with an average of 87% (S.D. =
23.80) of the bark’ remaining. Branches used as
perches were typically in live ponderosa pine or
Douglas-fir trees with a mean dbh of 37 am {S.D.
= 20.10).

After leaving the nest, juveniles typically moved
toward dense forest cover (if the nest was not in a

\~

gradually became more mobile but generally stayed
within forest stands with =60% canopy closure (Fig.
2). Family group C ranged the farthest and roosted

less frequently in stands with dense canopies than
* did other family groups (Fig. 2).

Foraging Habitat. During 229 hrs of radio-
tracking 8 male Great Gray Owls, we recorded 223
foraging sites and 622 hunting locations at 15-min
intervals. Males usually hunted in open forested
stands from perches close to the ground. Hunting
perches averaged 5.5 m (S.D. = 6.65) high and were
in trees with mean dbh of 27 em (S.D. = 14.06).
Mean distance males flew from perches to prey was
10.5 m (S.D. = 9.39). Vegetative ground cover at
foraging sites averaged 88% with an average plant
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Figure 2. Location of nests and perches used by juveniles of 4 Great Gray Owl family groups in Spring study area.

Juveniles were located during 2 mo after
.groups C and D nested in 1985. .. .

fledging. Family groups A and B nested in 1983, and family

‘ height of 21 cm. Grasses dominated in 96% of the

sites. Downed wood with a mean diameter of 20 cm

was present within 1 m in 77% of the sites.
Mean distance the 8 males moved from the nest
when hunting was 0.62 km. One male foraged no

fart HanU 7 o s 5 WIETeas great~
est distance foraged by a male was 3.2 km. Hom
range of 5 males with = 90 foraging locations av-
eraged 4.5 km? (range = 1.3-6.5 km?).

There was a significant difference in canopy clo-
sure of stands used for foraging by 5 males compared
to expected use based on availability (x? values for
5 males: 48.1, 41.1, 37.3, 109.8, 58.4; 2 df, P <

0.01). Males preferentially foraged in stands with

11-59% canopy dosure and avoided clearings. Four
of the males avoided stands with >60% canopy
closure, while 1 male used such stands in proportion
to their occurrence. Use of edge was significantly
greater (P < 0.05) than expected with 2 males, less

—than expecied with 2 males, and not different than
expected with 1 male. _

There were significant differences between 5 for-
aging males at Spring and 3 at Sheep and Bowman
in all habitat variables measured except canopy clo-
sure (Table 3). Males at Spring hunted more often
in stands that were open, logged, younger, with 1-
2 canopy layers and containing more ponderosa pine
than did males at Sheep and Bowman (Fig. 3). Males

Lome z@mgo; /3 —0-8 e Z=

208 Mm% (350 ar) — 2.5 m (/00 ee )
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at Sheep and Bowman hunted more often in stands.
that were unlogged, older, with 2-3 canopy layers
and containing more Douglas-fir and lodgepole pine.

Males roosted during the day in stands with 11~
59% canopy closure (71%) and stands with 60% or
more canopy closure (29%). Eighty-three percent of
62 roost sites were in mature or older stands with 2
or more canopy layers. Sixty-eight percent of roosts
were in unlogged stands. Owls roosted at least 7 m
above the ground 56% of the time, 3-6 m above the
ground 38% of the time and lower than 3 m 6% of
the time.

DiscussIoN

Great Gray Owls are versatile in their use of nest
structures and readily use artificial nests. In Finland
Mikkola (1981) observed the species using nests on
branches, on stumps, on the ground, on a cliff and
on a barn. Great Gray Owl use of artificial nest
structures has been reported by Nero et.al. (1974),
Nero (1982) and Helo (1984) and provides oppor-
tunities for management. Owls may prefer artificial
structures over natural platforms; 3 females in our
study nested on platforms even though stick nests
were available nearby.

Great Gray Owls are flexible in their use of hab-
itats as well. Nero (1980) and Servos (1986) found
Great Gray Owl nests in poplar (Populus spp.) and
tamarack (Larix larcinia) trees adjacent to muskeg
in Canada. Winter (1986) found nests on dead trees
in conifer forests only within 260 m of meadows in
California. Harris (1984) described nests in forests
of tamarack and black spruce (Picea mariana) in
Canada, and Mikkola (1981) reported nests in dense

~spruce and pine forests, deciduous stands; wet-spruce

moors, and swamps in Finland and Sweden. Mik-

kola(1981)-suggested-that-the-owls-preferred-edges

of older stands rather than the interior of large, dense
forests. In Oregon we found Great Gray Owl nests
in all forest types available within the study areas;
however, the majority of nests were in over-mature
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Table 3. Foraging site characteristics of 8 nesting male
Great Gray Owls in northeastern Oregon, 1985
{(data in percent).

SHEEP/
SPRING  Bowmanz

CHARACTERISTIC (N = 357) (N = 265)
Forest type (x? = 264.2, 3 df, P < 0.01)
Ponderosa pine 62 3
Ponderosa pine-Douglas-fir 25 5
Douglas-fir-grand fir 11 60
Lodgepole pine-western larch 2 32
Successional stage (x% = 12.1, 3 df, P < 0.01)
Subdlimax 23 i7
Mature 61 58
Over-mature 6 6
Remnant 10 19
Physiognomy of stand (32 = 82.6, 2 df, P < 0.01)
Open forest 84 51
Edge 14 30
Dense forest 2 19
Logging (x% = 54.2, 2 df, P < 0.01)
Unlogged .25 49
Partial cut 74 46
Clearcut 1 5
No. stand layers (x? = 130.6, 2 df, P < 0.01)
1 46 13
2 52 54
3 2 33
Perch location (x2 = 28.3, 2 df, P < 0.01)
Branch 68 55
Trunk ) 27 25
Leaning tree 5 20
Tree species of perch (x? = 318.2, 3 df, P < 0.01)
Ponderosapine 8 7
Lodgepole pine 9 55
Douglas-fir 7 25
Other 2 13

2The 3 birds in Sheep and Bowman were combined due to sample
size.

oo > Mhidohid wboisid
gh the majority of each study area had been
logged within 15 yrs of our study, 72% of nests
occurred in unlogged stands. Either owls preferred
unlogged stands or there was a disproportionate
number of potential nest sites in stands, as logging
activities often remove large-diameter live and dead
trees that could support nests. '

Leaning trees and dense cover near nests are im-

portant habitat components for fledglings. Owlets
left the nest before being able to fly, but leaning trees
enabled oWIets to climb to perches above the ground.
Without leaning trees owlets would be vulnerable
to terrestrial predators.

Male Great Gray Owls foraged in a variety of
habitats; partially logged stands did not appear to
be detrimental, as 62% of foraging locations occurred
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Figure 3. Locations at 15-min intervals of a hunting male Great Gray Owl in Spring study area during daylight. .
Observations were made on 10 d from 1 April-22 July 1985.

for foraging, while subclimax and dense over-mature
stands and clearcuts were used less frequently. Win-
ter (1986) reported that Great Gray Owls foraged
primarily in or along meadow edges; Franklin (1987)
found them foraging in clearcuts. Factors that are
mportan g i i o 3

- DIre

ar 1_foragin napita 1) d nig
density, perch availability and forests that are open
enough to allow birds to move freely.

Relatively close spacing of some nesting pairs in
Oregon support the belief that Great Gray Owls
defend only the immediate vicinity around a nest
(Bull and Henjum 1987). Héglund and Lansgren
(1968) reported pairs within 100 m of each other in

, dsnﬂMmfomMs@sedm%&—Swedm%Mﬂekola—&Q%}mpoﬂed%n&Wﬂﬁn%

m of each other in Finland; and Wahlistedt (1974)
reported 5 pairs within 3 km in April. More recently,
Lehtoranta (1986) found 2 nests in Finland only 49
m apart, but since only 1 male was seen, polygamy
seems possible.

mutually exclusive territories, fairly high densities
can be obtained. Mikkola (1981) reported 8 nests in
100 ko? in Finland, and Wahlstedt (1974) found 5
nests and an additional 4 pairs that he believed were
nesting in a 100 km?® area in Sweden. In Oregon we
found the highest density of nesting Great Gray
Owls reported for either North America or Europe.
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Snag distribution—Snags can either be left in clusters or
scattered across the landscape, although where to retain them
depends largely on where they currently are. Typically,
sndgs are in clumps naturally because the agents of disease,
insgcts, fire, or flooding that kill many trees act in a localized
. Clusters of snags may be easier to protect during
gement activities than snags evenly distributed across
the landscape. Worker safety is an issue when harvesting
ad; cent to spags. Retaining snags in clusters, as well as the
! 11v¢ trees between the snags, keeps workers away from snags
and providesicanopy cover for wildlife using the snags.
{Two studles on woodpecker use of snag clusters reported
ifferent results. No difference was found between woodpecker
use of snag clusters versus scattered snags in western Oregon
(Chambers 1997). In areas where stand-replacement fires had
burned in ponderosa pine/Douglas-fir stands in Idaho, Saab and
Dudley (1997) found that cavity nesters as a group select
1 clu§ters of snags for nest sites instead of evenly spaced trees.
f/ /2 Most giudies recommena managing snags in every 5- to
25acre patch. 1995, Evans and Martens 1995).
Begause woogyﬁikers are territorial, only one pair of each
spegies occupies the same territory; therefore, to attain the
maximum- density Kok cavity nesters, snags need to be distrib-
uted across the laridscape. A
In addmon, retaining snags on all aspects and on all posi-
tions of the slope ensures habitat availability for wildlife species
with different preferences For example, pileated woodpeckers
tend to roost in draws during summer but roost higher on slopes
in winter (BuH and others 1992). Martens rest or travel in
ripaian areas a third of the time in summer but only half that
often in wintex; upper slopes are used half the time in winter but
only a third of the time in summer (Bull 1995).
© — Retaining snags close to living trees provides cover for
cavity users. If snags are retained in the middle of a clearcut,
species like northern flickers, Lewis’ woodpeckers, bluebirds,
and /American kestrels (Falco sparverius) will use them for
nestng, but most other woodpeckers will no Hgest in open areas.
‘- Inmany areas fuel-wood cutters are likely to remove

by ot leaving snags in areas that are accessible to fuel-wood
cutters or by not counting snags left adjacent to accessible
roads toward the number retained for a particular stand.

In summary, wherever the objective is to provide viable

poleau'ons of pnmaxy and secondaxy cavity nesters, prudent

Holthausen 1993, Dixon 1995) conducted in eastern Oregon
have shown that retaining foraging Strucrure is essential, in
addIfioH T0 et and ToUST Tees 1 managed landscapes. The

Thomas model provided only two roost trees per pair per
year, yet research has shown that individual pairs of pileated
woodpeckers and white-headed woodpeckers use consider-
ably more than two per year (Bull and others 1992, Dixon
1995). Radio-telemetry studies have shown that horne range
sizes of pileated woodpeckers (Bull and Holthausen 1993),
white-headed woodpeckers (Dixon 1995), and three-toed and
black-backed woodpeckers (Goggans and others 1988) are
considerably larger than those used in the Thomas model.
Raphael and White (1984) found that the relation between
numbers of snags and cavity nesters is not linear, which was
assumed in the Thomas model. The substitution factor used
in the Thomas model is variable and largely a function of
snag density. Neitro and others (1985) thought allowing
substitution of snags that reduced the number retained was
not appropriate. The Thomas model did not take into

-account the habitat needs of some of the secondary cavity

nesters, like bats and brown creepers, that use such snag
features as loose bark. In addition, Bull and Holthausen
(1993) found lower densities of pileated woodpeckers in nine
study areas than predicted by Thomas and others (1979)
based on the number of snags present. The above studies
present new data suggesting that some of the assumptions
and data used in1 the Thomas model are not valid, and that the
p ibe itj be revised upward. '
We know of only three studies in the interior Columbia
River basin that have calculated both the density of snags and
woodpeckers in managed and unmanaged landscapes. Bate
(1995) used six study areas in ponderosa pine stands and found L
wogdpecker abundance was best predicted by hard snag density,
large green tree density. canopy height, and number of canopy
layers Of the nine study areas, only one represented a rela-
tively unmanaged forest with the number of snags that probably '
approximated historical ones.. In this stand, Bate.found 3.8-
snags greater than 10 inches d.b.h., and 60 percent were' Ia.rger

tags along roads This ngcmawmbkmmh&remed&ed—mman%@—mehes%ﬁ—%&eemgnmbmsuppmed 32“3—“"7”‘*" “ "

woodpeckers per 247 acres and represented the study area that
most likely supported viable populations of cavity nesters.
Dixon (1995) found similar results in some of the same study
areas Bate used.
Another study relating woodpecker density to snag density it

- W 3 Nags when available,
ags in a vanety of structural classes snags in every 5- to 25-
acre|stand and in clusters if available, and snags on all slope
aspects and positions of the slope, and adjacent to green trees.
Snag densities—Limited information is available on
numbers of snags to retain for wildlife species in the interior
Coluymbia Rlver basin (Bate 1995, Bull and Holthausen

1993, Dixon 1?95 Evans and Martens 1995) (table 1). The
guide most widely used in the past, Thomas ers
(1979), prescribed the number of nest and roost trees to leave
for specified woodpecker populations, but the number was
based on a hypothetical, untested model and did not include
any snags for foraging. Three studies (Bate 1995, Bull and

28

was conducted in northeastern Oregon (Bull and Holthausen i
1993). The two study areas that contained viable populations of ~ ©
pileated woodpeckers had an average of 4.2 and 3.8 snags (10

inches or larger d.bh.) per acre and 0.5 and 0.4 nesting pairs per

247 acres, respectively. The two study areas were in lightly .
managed landscapes predominated by mixed-coniferous stands -
with a high density of logs.

Evans and Martens (1995) recommended densities of
snags for retention on the Payette National Forest based on
their ecological value, encompassing soil health, seedling
regeneration, moisture retention, nutrient recycling, and
wildlife use (table 1). The numbers that they recommended
were derived from actual snag numbers identified during




timber inventory and vegetation plots but were scaled down
tothe lower:ranges of the snag numbers for the recommenda-
tidns and mclude snags 10 inches d.b.h. and larger.
| Ideally, data would be available on The 6Xact iumber of
snligs réquired to support specific populations of primary.and
se cmdé_llgymsters Unfortumartely, this kind of
information is not available. We do know, however, that the
“sna, ag numbers presented by Thomas and others (1979) are
not adequate to support the populations intended because of
a lack of foragmg strata and invalid assumptions used in the
mo del If management agencies have an objective to manage

 for viab] viable populations of woodpeckers, providing numbers of

§3

snags that have been shown to support viable populations in
the recent studies would be prudent. =~ -

Although snags are the key structure typically focused on for
cavity nesters, realizing the importance of the forest surrounding
the|snags also is essential Some species like the pileated and
white-headed, Woodpeckers and American martens are associ-
ated with older forests. For white-headed woodpeckers, the
snags must be In association with large-diameter ponderosa

ines. For pileated woodpeckers and tartens, logs, large-
ameter green trees, and a dense canopy are needed. Leaving

la.rge-dlameter Snags or gréen trees n younger forests also has
value as prov1dmg b1010g1cal legacies.

Snag retezztwn in burns—The above management implica-
tions apply to: ‘healthy green stands. With vast areas of Oregon,
‘Washington, a.ud Idaho burned by wildfires in the 1990s, there
is much interest in determining numbers of snags to retain in
burned areas after harvesting. Saab and Dudley (1997) reported
that woodpeckers selected nest sites with snag densities greater
than those measured at random sites in ponderosa pine/Douglas-
fir forests with stand-replacing fires. From 10 to 14 snags per
acre were retained in burned stands that were harvested; about
38 to 42 snags per acre were in the unharvested burned stands.
Seven species of cavity nesters using the burned stands selected
nest sites with more than 20 snags per acre, where snags were
distributed in clumps. Lewis’ and white-headed ‘woodpeckers, .
and|American. kestrels selected the largest, most heavily

presented recommendations for numbers of snags to leave in
burned stands:

— Green tree replacements—Snags are a dynamic resource;

old snags fall and living trees die to become new snags.

@av-dependem wildlife need a contmuous supply of snags

those snags that fall. Creating snags is costly, however, and
stands are seldom monitored to detqrmme when trees need to
be killed.

Snag Longevity

Snag longevity, or the amount of time a snag stands, is
essential information for managing the snag resource. The
length of time snags stand is a primary factor in defermining the
number of green tree replacements needed to maintain a specific
snag density over time. Snag longevity is a function of many
factors including species, diameter and height, percentage of
heartwood, cause of death, soil type and moisture, forest type,
and prevalence of windstorms. Because so many factors
influence how long a snag stands, fall rates should be deter-
mined by species and size class on each management area.
Listed below are studies that report snag fall rates. When
possible, the amount of time when 50 percent of snags in a
particular study have fallen will be reported.

Several studies have reported fall rates of beetle-killed
pondefosa pine. Keen (1955) reported that 50 percent of the
ponderosa pines in southern Oregon and northeastern
California fell 9 to 10 years after death on pumice soils and 6
to 7 years after death on loam soils. The percentages of
snags that fell after 7 years by d1ameter class, are presented

‘in the following tabulation:

Diameter class (inches) Percentage

10-18 75
20-28 65
30-38 50
40-48 35
>50 30

Most of the beetle-killed ponderosa pines in Colorado fall
between 7 and 10 years after infestation (Schmid and others
1985). Trees were 7 to 22 inches d.b.h.

--In northeastern Oregon, half the ponderosa pmes less+

7 than 10 inches d.b.h. fell 7 to 8 years after death and half
] dec: g_ed,magﬂmhhhmmg,—EmméManen&&%5%—m}6m—19mhes—¢kﬁeﬁ

1983). Beetle-killed lodgepole pines have similar fall rates,
with half of those less than 10 inches d.b.h. falling within 6
to 7 years and half of those 10 inches and 1arger falling after
710 8 years (Bull 1983). Ina second study in northeastern
Oregon (Bull and Partridge 1986), half of the ponderosa pine

ggyc_g.};_r_g; To provide a confinu e

snags must be planned for by leavmg green trees to eventu-
ally|become snags in managed stands. To determine the
number of green tree replacements, mformatlon on fall rate
S Tags, snag density, live s
morwgi&mwggged Various models have
been developed 1o calculate the number of green trees to
provide for recruitment when specific stand inventory
information is available (Bull and others 1980, Cimon 1983,
Schommer and others 1993) ). 1f snags are to be created by
killing green trees when the stand becomes snag deficient,
the number of green treesrequired is less because the
manager does not have to rely on natural mortality to replace

snags less than 20 inches d.b.h. fell after 6 years; half of the
ponderosa pine snags 20 inches and larger fell after 9 years.

Beetle-killed spruce in Colorado stood much longer than
ponderosa pines reported in the studies above. Mielke (1950)
found that 84 percent of beetle-killed spruce remain standing
after 25 years. Hinds and others (1965) found that 72 percent of
beetle-killed spruce remain standing afier 20 years.

Fire-killed snags may or may not stand longer than
beetle-killed snags, depending on the area. Dahms (1949)
reported that a little over half the ponderosa pine snags are
down 10 years after a fire in central Oregon. In Montana,
nearly half of all lodgepole pine snags fall by the fifth season
(Lyon 1977). In California, Kimmey (1955) described the

EfErs oY yems (Bull




INTRODUCTION

More than 80 species of birds, mammals, reptiles, and
amphibians use living trees with decay, trees with brooms,
hollow trees; snags, and logs in the interior Columbia River
bagin. Animals use these structures for foraging, nesting,
denning, roosting, and resting. Most notable of these wood-
using wildlife species are the primary cavity nesters, the
wqgodpeckers and nuthatches, that excavate nest cavities in
degayed wood in standing trees. Their vacated cavities are
subsequently used by many other birds and mammals.
About 25 percent of the bird species nesting in the northern
Rogcky Mountain forests are cavity nesters (McClelland and
others 1979). Many of the primary and secondary cavity-
nesting birds eat forest insects and thus play an important
role in regulating their populations. Machmer and Steeger
(1995) provide a thorough review of the effect these birds
have in reducing numbers of tree-feeding insects.

Tree decay is an important ecological process affecting
wildlife habitat. Once begun, the decay process can take
bundreds of years as a tree dies, falls to the ground, and
deg omposes into the forest floor. As it decays, the tree

for a particular species or a specific, desired population size,
it does present information managers can use to make
informed decisions regarding the conservation and enhance-
ment of dead wood structures most valuable to wildlife.
Forest management practices that fail to properly manage
wood components may adversely affect wildlife, soil and
stream quality, and forest ecosystem functions.

‘The information included here applies to coniferous
forest lands in the interior Columbia River basin: the area
east of the crest of the Cascade Range in Oregon and
Washington, all of Idaho, and a portion of western Montana
(fig. 1). Tree species characteristic of high-elevation forests,
(such as whitebark pine [Pinus albicaulis], alpine larch
[Larix lyallii], mountain hemlock [Tsuga mertensianal, and
Pacific silver fir [4bies amabilis]) are excluded because they
typically grow where active management for wildlife trees is
seldom needed; these areas are seldom logged. Most of the

tree species we deal with here are conifers, ,although black
cottonwood (Populus mchocarpa), quakmg aspen (Populus
tremuloides) and_paper_bmch_(Bamla_p@uyuﬁm).ar%—————————

supports many different wildlife groups that use it for
foraging substrate, for nesting, and for shelter. The group of
wopd decomposers is diverse. It includes many arthropods,
but in this publication, we focus on decay fungi as the
primary organisms in decay. Decay fungi are an essential

ke

respurce-to-forest-ecosystemsin storing-and-retaining

nutrients and in soil development.

This publication provides managers with 2 description of
thelecological processes that create wildlife trees, snags, and
logs. It prov1des qualitative and quantitative information on
five distinct structures: living trees with decay (such as
internal decay) hollow trees, trees with brooms (misshapen
branches), dead trees (snags), and down woody material
(logs). We describe the value of these structures to wildlife,
the decay or infection processes that produce each type of
structure, principles to help in selecting the best structures to
retain, and management implications. Although this docu-
ment cannot prescribe the amount of landscape to manage

]

! v
! .
I |

Figure 1—The interior Columbia River basin.




bredkup of 4 fire-Milled stand, although specific fall rates
were not presentecy In the fourth and fifth year after the fire,
marny ponde] 0sa antd Jeffrey pine (Pinus jeffreyi) broke off at
the ground of up tag50 feet above the ground. By the fifth
yeat, the genbral brakup continued until only scattered .
barkless snagh and $tubs remain.

In northea¥tern QPregon, different methods of killing
ponferosa pincS==€re investigated (Bull 1996¢, Bull and
Partridge 1986). Trees that had been topped stand the
loanrg;st, half of those less than 20 inches d.b.h. are down

after 10 to 12 years; half of those 20 inches or larger are

down after 12 to 17 years. Half the trees injected with a
silvicide are down 7 years after treatment. ‘Half the girdled
trees are down 9 years after treatment.

Fall rates of snags that have been created differ. Ponde-
rosa pines infected with dwarf mistletoe were frilled and
poisoned with an herbicide in the Southwest; after 10 years,
95 percent ofithose trees are down (Fairweather 1995).

1 of these studies suggest that most ponderosa pine and
Jodgepole pine that died from fire or beetles in the interior
Columbia River basin have fall rates of less than 10 years.
Small-diameter snags fall sooner than do larger ones.

Sampling Techniques

Knowledge of snag density is essential for managing
forest stands effectively, as well as for complying with
standards and guidelines. Various methods have been used
to determine snag densities: area-wide counts, fixed-radius
circular plots, variable-radius plots using prisms (Bull and
others 1990), and variable-strip transects (Bate and others, in
press). Total counts of snags over large areas are very time-
consuming but yield the most accurate density information.
Fixed-radius plots typically need to be at least 1 acre because
snags are usually scarce and variance is high. Many plots
are usually required to accurately estimate snag density.

Bate and others (in preparation) have developed a more
efficient method of sampling snags than either area-wide
counts or fixed-radius plots: data are collected from a pilot
sample transect and used in a computer program. The
program determines the optimal length and width of a strip
transect within a given area; the optimal size is that which
minimizes the cost and variance. The program then provides
the necessary sample size to obtain a snag density within the.
desired statistical bounds. Transect lengths are either 164 or
328 feet; transect widths range from 33 to 131 feei. The

Table 1—Density of snags reported or recommended in four areas;
numbers are snags per acre larger than 10 inches d.b.h. (unless
otherwise stated), and the percentages represent snags larger than 20

inches d.b.h.
Locality
Western Central Northeast North-central

Forest type ldaho® Oregon®  Oregon® ldaho?
Ponderosa pine:

Open canopy® 1.6(75%)

“Glosed canopy’ ~~ 4.8(44%) -4(60%)-

Mixed conifer:

Qperncanopy 2:5(72% ,

Closed canopy 9.0(39%) 3.8{29%) 10-48
Lodgepole pine:

Open canopy 4.5

Closed canopy 7.7
Spruce/ﬁr 9.5(21%)

2 Recommendations for snag densities selected from the lower ranges of snag
numbers on timber inventory plots and fixed-radius plots on the Payetie National
Forest; different snag levels recommended for burned and unburned stands (Evans

ang Martens 1995).

® Spag numbers based on variable-width transects conducted in an unmanaged stand
of old growth in central Oregon where woodcutting was prohibited (Bate 1995).

¢ Numbers based on density of snags in two 4,000-acre study areas in northeastern
Oregon that supported viable numbers of pileated woodpeckers; areas had some

timber harvest but no woodcutting (Bull and Holthausen 1993).

Th
sn

snag densny varied depending on what snags were included in the count. The 10

d DEnsmes based on timber inventory plots in unmanaged stands of large saw timber.
gs per acre included only snags 15 inches d.b.h. or larger and 50 feet or taller.

The 48 snags per acre included all snags 15 inches d.b.h. or larger of any height.

Western white pine snags were not counted (Craig 1995).
¢ Stands with less than 30 percent canopy closure.
f Stands with more than 30 percent canopy closure.
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program also provides a “distribution index,” which is an
estimate of the percentage of the sampled landscape support-
ing target smags or trees.

Creating Wildlife Trees
In managed stands, retaining existing snags is the most
ecplogically sound and econormical approach to providing
wildlife trees. If stands are devoid of snags, however, an
option is to alter or kill living trees. Depending on the method
used, kﬂlmg trees can be costly and may not produce the
desired decay conditions.” Years may pass before the decay is
sufficiently advanced t0 promote cavity-nester excavations.
Bull and Part.ndge (1986) investigated six methods of
killing ponderosa pine. They determined that topping trees
with either a chainsaw or explosives produced snags that
stgod the longest and received the greatest nest use by
wqodpeckers (figs. 48 and 49). In this study, girdling, fungal
inoculation, and beetles attracted by pheromones did not
consistently kill the tree. Trees killed by girdling or silvicides
fell over tooquickly to provide wildlife nest trees.
In a study in New Mexico, all of the ponderosa pines
killed by girdling were used for foraging by woodpeckers.
Most of the trees greater than 16 inches d.b.h. were standing
after 7 years,; and about 30 percent contained woodpecker nest
sites (Parks 1996b). Because the climate in the New Mexico
sites is drier than in the Oregon study area used by Bull and
Pa{n'idge (1986), basal decay of killed trees may have been
less, so the trees stood longer.
Recent work by Parks and others (19962, 1996b) docu-
ments a new method of inoculating live trees with decay
fungi. Six years after inoculation of 60 living western larch,
14 |percent contained woodpecker cavities near the point of
inoculation. ‘These trees may remain alive for decades with a
pocket of decay that woodpeckers can use for nesting. Trees
may be logged next to these trees without safety concerns, and

‘cutters. - These- preliminary results for western larch suggest ™
thast inoculation produces desirable wﬂdhfe trees at a Iesser

Thousands of trees have been killed to create snags in the
interior Columbia River basin in the last 15 years. Few of
them have been monitored, however, to determine whether
long-lasting, quality snags were actually produced. Because
climate and decay organisms differ with area, results of
management activities, such as snag creation, must be
monitored to ensure that results warrant the cost of these
treatments. We include a data form to monitor wildlife use of
created snags in appendix A.

Review
® Ponderosa pine, western larch, quaking aspen, and paper
birch are favored tree species for nest sites of woodpeckers
in many areas in the interior Columbia River basin.

variety of cavity nesters and stand longer than smaller
snags.
© Snags can be classed into three structural classes that are 2
simplified version of past decay class categories.

@ Snags should be provided in every 5- to 25-acre stand, in
clusters 1f available, on all sIope aspects and positions of
the slope, and adjacent to green trees.

® Recent studies have shown that the snag model developed Q(

C) ,/ Large-diameter snags provide nest habitat for the greatest

by THOMAS ad-otiTers(+979)did moT accurately predict

woodpecker abundance based on snag abundance. New
information suggests that foraging strata (snags and other
structures) must be incorporated into any snag model, and g
that snag numbers need to be revised upward.

® Published data suggest that populations of cavity nesters
were viable in stands of ponderosa pine and mixed-eonifer
forests that contained about four snags per acre, a large ‘?fi{
component of old-growth stands, and abundant logs

‘® Snags can be retained over time by usmg models for green

tree replacements.

‘® Spag longevity depends on cause of death, tree spec1es
live trees are!less likely than dead trees to be lost to fuel—wood

' diameter, height, amount of heartwood geographlc area,
“and site conditions.

@ Creating snags and other wildlife structures can mitigate _

costthait Kuung rees to create Snags.

A variety of wildlife tree structures can be created with a
chainsaw in standing, living trees. Trees can be topped
leaying a horizontal branch structure on which 0spreys
(Pandion halzaetus) can build nests (fig. 50). A depression
can be cut into the top of a tree that has been topped to

‘the loss of natural habitat, but retaining ex1stmg structures
is most cost effective and ecologically sound.

produce a nest site for great gray owls (fig. 51). AlTlﬁCla:l
cavities and hollows can be cut into standing and downed
trees (figs. 52, 53, and 54). Slits can be cut into trees to create
roosting habitat for bats (fig. 55). These techniques and
others are described by Brown (1996).

[hree pnmarv considerations in creating wildlife trees are
the target wildlife species for which the structure is being
created; the tree species, size of tree, and habitat locality most
likely to be used by the targeted wildlife species; and the
meuﬁxod of altermg or killing trees that is most likely to
produce long-standing trees in a given geographic area.
Rainfall, snowfall, incidence of windstorms, and prevalent
dec ay organisms all must be considered.
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‘ Review

e Size, species, and number of logs per acre are fundamen-
tal descriptors of the suitability of log resources for ,
wilc?life. ,

e Logs 15 inches or greater in large-end diameter are .
particularly important for species such as pileated woocﬂ
peckers.

e In mixed-conifer stands, logs of western larch, Douglas-
fir, z‘md grand fir were favored for foraging by pileated
woadpeckers in northeastern Oregon.

@ Late- and old-seral stands of mixed conifers have about 90
logs per acre in northeastern Oregon.

® Lojls] averaged 34 feet long in mixed-conifer stands in
northeastern Oregon, but logs should be as long as
possible to offer the greatest range in diameters.

® Hollow logs of any species and size class are important
structural components to favor.
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CONCLUSIONS

Qf) This document presents new information on the retention
and selection of trees and logs most valuable to wildlife,
This new information may be useful in the forest planning
process. As additional information becomes available,
agencies can incorporate it into their management guidelines.
Current direction for providing wildlife habitat on public "T
forest lands does not reflect this new information. Since the !
publication of Thomas and others (1979), new research suggests |
that to fully meet the needs of wildlife, additional snags and i
habitat are required for foraging, denning, nesting, and roosting.
Although we do not suggest specific numbers of snags to retain
by forest type, two recent studies indicate that viable wood-
pecker populations occurred in areas with about four snags per
acte (Bull and Holthausen 1993, Dixon 1995).
We suggest that the next step in snag management should
involve creating a model that incorporates the new informa-
tion on woodpecker foraging substrates (live trees, snags,
and logs), home range sizes, number and characteristics of
rogst trees, multiple occupancy of snags, and needs for other

dwarf mistletoe to the rest of the stand. Information pre-
sented here suggests that retaining trees with brooms caused
by broom rusts or Elytroderma offers little risk of tree
mortality within a stand.

We are just beginning to recognize the importance of logs
in wildlife management. Inventories in 22 areas in northeast-
ern Oregon showed that late- and old-seral stands of mixed
conifers contained about 90 logs per acre. These inventories
raise questions regarding current guidelines that call for only
6 to 20 logs per acre. Logs are important not Jjust for wildlife
but for maintenance of nutrient recycling, water economy,
and structural properties for plant growth and soil develop-
ment that logs provide. : ;

For any management plan to be effective, a reasonable  °
estimate of existing conditions is essential._Ta obtain this
information, inventories of snags, logs, hollow trees. and.
trees with brooms.can be done by using techniques recom-

‘mended in this text. For down logs, the minimum informa-

s

tion needed for wildlife purposes are large-end-diameters-of-

habitat structures. Once this information is incorporated, the
model may suggest changes to guidelines that specify
numbers of shags and other habitat features by forest type
and geographic area. Additional information on fall rates of
snags, foraging needs of black-backed and three-toed

logs, lengths, and numbers per acre. Fuel inventories do not
provide this information. Once existing conditions are
known, management direction can dictate the number and
type of structures to retain and the number that can be
removed without jeopardizing wildlife objectives.

i 1 of wraad 1 PN
woodpeckers, relation of the density of woodpeckers-to-that
of secondary cavity nesters, and relation of snag density to
wobdpecker density would greatly improve the model.

Although hollow trees provide benefits to many wildlife
species, no framework regarding their management exists.

g Additional research is needed 10 clarify how and when heart-

rot decay is initiated, and how long hollow trees persist.
Managementactions that foster the development and
reténtion of hollow trees nead o e developed

[n spite of the value of dwarf mistletoe brooms to
wildlife, many managers are still reluctant to retain such
structures in stands. With creative management, selected
areas can be identified in which to retain trees with dwarf
mistletoe brooms but still minimize the risk of spread of

‘We tope that this document will provide some
new and utilitarian information for land managers ;
and planners with which to better manage for %‘g
wildlife. All of these structures provide «%
diversity in the forest ecosystem that in turn ¥
provides diversity in wildlife.
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L
[ térritorial and will not tolerate close neighbors
while nesting, or the fact that species like the
black-backed woodpecker need more foraging
options. Overall, more snags are needed than
other studies have previously recommended.

Based on their results, Lorenz and her col-
leagues see the critical role that mixed-sever-
ity fires play in providing enough snags for
cavity-dependent species. Low-severity pre-
scribed fires often do not kill trees and create
snags for the birds. In addition to benefiting
the cavity nesters, a mixed-severity prescribed
burn could also aid species that, historically,
did not prefer to nest in snags. During their
field work, Lorenz and Fischer observed that
white-headed woodpeckers, a species tradi-
tionally associated with old-growth forest,
used prescribed burns presumably because of
shortages in suitable nest sites.

] think humans find low-severity fires a more
palatable idea. Unfortunately or fortunately,
these birds are all attracted to high-severity
burns,” Lorenz says. “The devastating fires
that we sometimes have in the West almost
always attract these species of birds in rela-
tively large numbers.”

Many studies have shown that a severely
burded f6Test isa natural part of western for-
est ecosystems. Snags from these fires attract
insects that love to burrow beneath charcoal
bark. And where there are insects, there are
birds that love eating these insects.

Lorenz and her colleagues stress that provid-
ing snags that woodpeckers can excavate

is crucial for forest ecosystem health in the
Pacific Northwest, where more than 50 wild-
life species use woodpecker-excavated cavities
for nesting or roosting. '

- “This study-was just the beginning of what

I hope will be decades of research,” Lorenz

““*—‘saerrckmgupowwha%shﬂeameé—m%h;s————-Eschﬁnluﬂliihe role of wood hard-

study, Lorenz is now collaborating with
Forest Service colleague Michelle Jusino
tosinvestigate a kind-of fungi that follows
forest fires. “There is some mechanism by
which the death of a tree somehow enables

© R

she says. The research is bound to take
her back into the forests of the Pacific
Northwest, where woodpeckers follow forest
fires in a timeless cycle of change.

“The powerful play goey o
and yow mawy contribute a verse.”
—Walt Whitman, Leaves of Grass

o Providing snags that woodpeckers can excavate is important for forest ecosystem health
in the Pacific Northwest, where more than 50 wildlife species use woodpecker-excavat-
ed cavities for nesting or roosting. '

«* Mixed-severity prescribed-fire may be useful in creating breeding habitat for the
white-headed woodpecker, a species traditionally associated with old-growth forest.

Teresa Lorenz

The prescribed burn conducted in this stand flared up in paiches, creating a mosaic of burned and
unburned trees (a mixed severity burn) that is still used by white-headed woodpeckers and black-backed
woodpeckers 10 years after the fire. Tree death is usually required to initiate the process of wood
decay—which softens the wood, making it suitable for woodpecker excavation.
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ness in limiting nest site selection in avian
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INTRODUCTION

In the West, a large percentage of elk habitat is man-
aged by the Forest Service, U.S. Department of Agri-
culture. Elk are a giant economic factor in Montana
and Idaho, easily accounting for over $100 million an-
nually for hunting alone, This activity is especially
important to many small, rural communities, At the
same time, elk management can he controversial where

ing, logging, and public access. As the habitat manager
for this valuable resource, the Forest Semce must de-

When the initial forest plans were developed in the
early 1980, there was no cohesive direction identify-
ing a common set of e]k management standards, Ag
plans were written, generally recognized key pieces of

it conflicts with other resource activities such as graz.

Elk Management in the Northern
Region:agonsideratiqn_s in Forest
Plan Updates or Revisions

plans address the same issyes, Elk vulnerability ig
the framework issue.

We present an initia] overview under which indi-
vidual forests can Creatively address elk management
and yet retain consistent and cohesive approaches
Wwithin regional and State boundaries. Emphasis hag
been placed on process, content, and implementation
of new information rather than on numeriea] stan-
dards, although these remain important for measur-
ing success. Specific process guidance for biologists
in the Northern Region of the Forest Service is pro-
vided in the appendix. ‘

KEY COMPONENTS OF ELK
MANAGEMENT

The relationship between N ational Forest lands
and elk needs to be recognized for the following key
compenents:

1. Habitat in which e]k 8row, reproduce, and exist
as elements of b‘i0§98i€alvdi‘{§rsity‘ b s i

* 2. The basis upon which State management pro-

grams depend. While .hum:iﬂg—moriﬁjtyfamfrm

Startlingly different
‘lines, and terminology. :
In these forest plans, the approach to elk was ugy-
ally narrow ang focused. Because elk Wwas a regional
indicator Species, managers established population tar.
gets, habitat standards_ and monitoring
— . recopmizen Telk are part of 3 bigggr picture and

T recognized and 5 solution pro-
Posed for the Northery Region of the Foregt Service,
Common terminology, a new Perspective on elk vulner.

Management objectives, In the interest of better elk
Mmanagement, it ig imperative State plang ang forest

3. Sites for the public to have the opportunity to

hunt and view elk. Recreatuon:is an important prod.————
o t

tat issues.

4. Maintenance of e]k as a part of the natural com-
munity and recognition of elk habitat in a landscape
context and in response to natural processes,

These key components can be recognized and
evaluated in the following three types of habitat
considerationg:

Habitat effectiveness: This is a measure to be applied
to nonhunting, summer and fall habitst situations,
It was developed from research related to the ability




of habitat to meet elk needs for growth and welfare
requirements. It has been consistently misapplied
as a measure of security during hunting season.

Elk vulnerability: This deals with security for elk
during the hunting season. There is a rapidly expand-
ing body of new information relating to this manage-
ment concept that will be available for inclusion in
forest plans as they are updated, revised, or amended.

Winter range: This has been a collective term refer-
ring to elk habitat during the nonsummer and fall,
nonhunting season. However, during some years elk
will move to winter habitat during the fall hunting
season and, in most situations, become vulperable. In
updates, revisions, or amendments we must Tecognize
and deal with this possibility as well as deal with tra-

it s A avamdd o
ditional considerations.

HABITAT EFFECTIVENESS

Summer range includes the habitat used by elk from
about late green-up (May) until they move to winter
ranges, but prior to the hunting season. Summer
range is the complete matrix upon which elk herds
depend for growth, reproduction, and thrif. Manage-
ment focus is on maintaining the ability of the habi-
tat to meet elk needs for forage, water, seclusion, and
special features (such as licks and moist areas). For-
est Service lands that support summer range are the
basis for State elk management; specifically, if habi-
tat is degraded or poorly managed, the elk population
will be degraded and, thus, directly influence State
elk population management programs. f

Habitat effectiveness is defined as the percentage

2. Special features—wet sites, riparian habitat,
licks, movement corridors.

3. Cover—extent, shape, size, connectiveness.

4. Scale of analysis—site specific, herd unit,
habitat analysis unit. o

5. Spatial relationships—intermingled owner-
ships, adjacent administrative units, district or
forest “averaging.”

6. Domestic livestock—forage and spatial
competition.

Recommendations
Roads—Roads are undoubtedly the most significant

~ consideration on elk summer range,

1. Use figure 1 (Lyon 1983) road model for determin-
ing habitat effectiveness related to roads. Avoid clas-
sifying roads as primitive and downgrading their ef-
fect unless they really are.

2. Discuss methods of closure. For elk, physical clo-
sure with “trashing” is desirable for year-long closure.
Area closures are needed where terrain features and
cover characteristics do not favor closure with gates
or barriers. Honor systems of closure have been only
moderately successful, at best.

3. Discuss construction standards. Where roads will
be system roads, strive for construction and design fea-
tures that lay lightly on the land. Identify temporary
roads where they are an option. Avoid “tie through”
systems where possible. Strive for minimum miles of
new construction in summer range. Identify logging
technology that reduces road construction. Avoid key
habitat features when locating roads.

of available habitat that is usable by elk ou sidethe - h ;MYénommed yehic_lau:seonr-;ggds.w?%mwﬁ,Q
hunting season (Lyon and Christensen 1992), This is pitat effectiveness. Recogni eg al with all
—the measure-of suc iry i e}k‘n—e@mfn———;————fems—ot—moﬁenzeddv 58S, inc Gding
. administrative use.

mer range. Based on years of research from various
sites in Montana and Idaho, relatively sophisticated
technologies exist for calculating habitat effectiveness.
In forest plan revisions, updates, and amendments,

5. Levels of habitat effectiveness:

8

this term should be used as a measure of summer

range ability to Support elk. Sources of information

 for habitat effectiveness and the major factors that
influence it are included in Irwin and Peek (1979),
Leege (1984), Lyon (1983, 1987), Lyon and others
(1985), Thomas and others (1979), and Wisdom and
others (1986). (See the References section atithe end
of this publication.) ;

Considerations for Forest Plans
Related to Habitat Effectiveness

The following list is not inclusive but does cover the
main issues managers need to consider.

1. Roads—density (miles per square mile), construc-
tion standards, seasons of use, method of closure.

Eik Use Potentlal (percent)
& 3 8

/

S~—

: 0 I ! L 1 | i ]

¢] i 2 3 4 5 8 7
Mlles of Open Road per Section

Flgure 1—Habiiat effectiveness for elk
determined by road density (Lyon 1983).
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a. For areas intended to benefit elk summer
range and retain high use, habitat effectiveness should
be 70 percent or greater.

b. For areas where elk are one of the primary
resource considerations habitat effectiveness should

be 50 percent or greater. v
c. Areas where habitat effectiveness is retained

at lower than 50 percent must be recognized as making
only minor contributions to elk management goals. If
habitat effectiveness is not important, don’t fake it.
Just admit up front that elk are not a consideration.

d. Reducing habitat effectiveness should never
be considered as a means of controlling elk populations.
A population over target is not a Forest Service habi-
tat problem. Remember that in most situations, popu-
lations can be reduced through hunting.

Special Features—Wet drainage heads, saddles,
riparian habitats, shadowed draws with cool air move-
ment, and wet meadows are some examples of special
features. In many areas these features support a dis-
proportionate level of elk use and contribute signifi-
cantly to overall elk use of a larger area. Generally,
these sites are highly desirable for forage, water, tem-
perature regulation, movement, or a combination.
Such sites should be recognized and protected in pre-
scriptions that deal with elk summer range. Logging
activities, road locations, and siting of structures or

‘activities should all be evaluated. Avoid damaging

these features where elk are a beneﬁﬁng resource
(Lyon and others 1985). '

Cover—Early guidelines greatly emphasized analysis
of cover, specifically thermal and hiding cover (Thomas
and others 1979). Today, detailed analyses of hiding
and thermal habitat components are not considered as

essential except in habitats with highinatural levels.
- of openings or where conifer cover is a%t a premium.

Some approaches have created-the-classification-

timal cover” (Wisdom and others 1986) as an aid in
analyzing cover from aerial photographs. Another
approach, where stand analysis data are available, is
provided by the HIDE2 hiding cover computer model
(Lyon 1987). '

“other and, collectively, to forest elk habitat. Each in-
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was recommended. However, while road loeations,
special features, and the location of cover or cutting
units still need project-level analysis, such analysis
also needs to recognize the project in a broader con-
text of herd units (where known), habitat analysis
units, or other meaningful, larger scale perspectives,
Herd units need to be identified in cooperation with
State biologists. Consideration of project-level effects
may necessitate analysis in light of influences on ad-
jacent herd units, adjacent forests, or even adjacent
States over landscape units from 30,000 to' 150,000
acres. '

Another consideration in establishing factors for
scales of analysis are known movement patterns. If
your management of summer range may influence elk
in terms of their movement to adjacent fall or winter
ranges, the scale of analysis should be appropriate.

Spatial Relationships—This criterion has to do
with habitat features, values, or project analyses that
have a relationship to intermingled ownerships, con-
current and adjacent activities, or adjacent features
that are significant to your concerns for elk habitat.

When elk habitat crosses intermingled ownerships,
activities that reduce habitat effectiveness on inter-
mingled lands require the Forest Service to decide how
they will be dealt with in prescriptions. Adjacent and
concurrent activities beyond Forest Service control,
such as logging and grazing on private land, should
be recognized in prescriptions, and courses. of action
for the Forest Service should be identified. Federal
managers need to coordinate with State biologists on
these activities.

Internally controlled activities that affect elk sum-
mer range should also be recognized. An example is
the relationship of herd units or analysis areas to.each

a level of habitat effectiveness. In this way, the whole
area or forest can achieve an expected level. Itisun-
desirable to play off one unit against another. For ex-
ample, recognizing high habitat effectiveness values
in adjacent wilderness areas should not be a justifica-

T Whilewe still need to recognize the importance of
main;mm g cover blocks and movement corridors, a

b

more meaningful approach to cover analysis includes
maintenance of sécurity, landscape management of
coniferous cover, and monitoring elk use with radio
telemetry or other means. Recognition that summer
cover blocks are also fall hunting season security areas
is an important coordinating consideration.

Cover unit size, patterns on a landscape basis, connec-
tiveness with other cover, the amount of cover avail-
able to elk, and known use patterns bylelk should be
considered in prescriptions. f

Scale of Analysis—Early guidelines tended to be
project specific in scale; often 3,000 to 20,000 acres

tion ior excessive reductions in habitat effectiveness
in managed areas, even if some average level for the .
forest is met. , '
Significant reductions in habitat effectiveness in
areas identified as benefiting elk cannot be recovered
at a pace equal to our ability to move activities around
a forest. In addition, patterns of recreational activity
related to elk can be significantly affected by this type

of management.

Domestic Livestock—Current perspective is that
cattle on elk summer range are not as significant a con-
flict as formerly thought and probably only warrant
analysis where local understanding indicates a prob-
lem may exist. Elk appear to avoid areas where cattle




are present if other options exist. Where no other
options exist, elk will tolerate some cattle uge.

Major points of conflict are wet sites and gentle
terrain with succulent vegetation. Season-long cattle
occupation of these types of siteg undoubtedly reduces
their value to elk. ~

Forests where cattle are a concern need to work with
State biologists on standards and guidelines for catile
and elk relationships. .

Of equal concern is the perception that elk herd ex-
Pansion is causing cattle use reductions on National
Forests. In developing management guidance, forests
should address this issye and strive to gather habitat
use data that will help clarify this situation,

Summary for Summer Range

1. Habitat effectiveness is the method of
measurement. i

2. The presence and motorized use of roads is the
major impact on elk habitat effectiveness, |

3. Detailed cover: forage analysis is important only
when cover is at a premium. ;

4. Landscape levels of analysis are necessary.

5. Recognition of adjacent activities, intermingled
ownerships, and cumulative effects ig needed in plan
revisions and updates. '

6. Analysis of elk and domestic Livestock conflicts
is probably warranted where it is consideredia prob-
lem locally. :

7. Forests should set standards for habitat effective-
ness that are congruocus with goals for a pres¢riptive
unit. Specific prescriptive guidelines should reflect
the level of habitat effectiveness desired.

8. Close coordination with State biologists and
recognition of identified State management goals for
- elk-are necessary in all aspects of summer range

exists, and a great deal of cooperation between agen-
cies will be necessary to achieve the goals of elk valk-
nerability management.

‘The measure of success for elk vulnerability is the
level of compatibility between Forest Service and
State management plans. Often, this will be the num-
ber of bulls per hundred cows surviving the hunting
Season or some expression of the quality of the recre-
ation experience provided,

Considerations for Forest Plans
Related to Elk Vulnerability

The following list is not inclusive but does include
the main issues managers need to consider:

1. Roads—season of use, density.

2. Security areas—distance from roads, size,
cover characteristics, closures (area), topographie
characteristics.

3. Cover menagemeni—description, connectiveness,
scale, terrain relationships.

4. Mortality models—demonstrated predictors of
elk mortality based on habitat quality, hunter den-
sity, or other factors.

A Recommendations

Roads—As with habitat effectiveness, access to
and use of roads appear to be the most significant
factors in vulnerability analysis, :

Two studies in Idaho have demonstrated direct rela-
tionships between levels of road access and bull mortal-
ity (Leptich and Zager 1991; Unsworth and Kuck 1991).
In Montana, Youmans (1991) implicated “road densi-

Concerning open roads during hunting season, for-

ests should develop-eriteria-that meet State manage-

management. . : —
- 9. Forests should recognize traditiona] uses of elk
as well as burgeoning nonconsumptive interest in elk.

ELK VULNERABILITY ANALYSIS

ment goals for elk. Information on the relationship
between roads and elk vulnerability is so new that spe-
cific criteria are scarce, However, the studies in north-
ern Idaho provide initial guidance. Unsworth and

Kuck (1991) found bull survival more than doubled.in

of etk mortality is huntmg
While the State manages hunters, the Forest Service
management of access and cover are extremely infin-

or updates, prescriptive guidance is identified for elk
vulnerability analysis. Thig procedure applies during
the hunting season and is not to be confused with habi-
tat effectiveness, Vulnerability is a separate issue

t forests need to recognize in elk management and
write into prescriptions, Vulnerability resuits from
an extremely complex relationship involving access,
Cover, topography, hunter density, and weather. A
great deal of intercorrelation among these factars

situations comparing road densities in excess of 4 miles
per section with densities under 0.5 mile per section.
In a different study area, Leptich and Zager (1991)
reported bull mortalities of 62, 45, and 31 percent in
study areas with 4.5, 2.6, and 1.0 miles of open road
per section. In both these studies, cover during the
hunting season was not considered limiting,

1. In areas with heavy cover, road management can
be extremely influential in meeting desirable post-
season bull:cow ratiog,

2. Where heavy cover is not available, reduced open
road densities contribute to maintaining some leve] of
quality hunting opportunity through the seagon and
to meeting postseason bull:cow ratios. In areas of




more open cover and, perhaps, gentler terrain, roads
speed up the harvest of available bulls and make bulls
more vulnerable throughout the season. Increased
emphasis should be placed on security where poor
cover conditions exist,

3. Even primitive roads that see little summer use
are often used extensively during the hunting season.
Area closures with open routes designated will most
likely provide better security than individual closures.
Area closures should address all motorized vehicles
including all-terrain vehicles.

Security Areas—Security is the result of a combina-
tion of factors that allow elk to remain in a specific area
while under stress from hunting. In Forest Service
management, such areas are defined by cover blocks
and road management. Specifically, these are areas
of coniferous cover Jarge enough and far encugh away
from open roads to provide security. There have been
efforts on the Lolo and Deerlodge N ational Forests to
develop criteria for managing security. The “Hillis
paradigm” (Hillis and others 1991) provides these cri-
teria and, with careful consideration, may be appropri-
ate for other forests to use as a general.guide. Briefly,

. this model identifies the size (250 or more acres), shape

(nonlinear), and distance from open roads (over 0.5 mile)
for security areas as well as how much of the area (over
30 percent) should be dedicated to security.

In discussions with biologists in Idaho and Montana,

there appears to be a gradient from west to east regard-

ing the significance of cover in this equation. In north-
ern Idaho, it appears that open road density, hunter
numbers, and topographic roughness é.re the major
considerations (Unsworth and others 1893). Cover is
so ubiquitous that security can be controlled with road
management alone. As you move east into Montana
and over the Continental Divide, cover considerations

and less contiguous. Itis extremely impc -

est biologists to work with their State counterparts in

develeping criteria for security areas, including their
size, extent, distance from roads, and vegetative char-

acteristics. Data from radio telemetry studies are the
best source for developing such criteria.’

cover on the landscape (Lyon and Canfield 1991). A
strong relationship exists between maintaining cover
for summer range habitat effectiveness and maintain- J
ing the same cover for security during fall hunting.
Where coniferous cover may be a limiting factor, it
will be important to develop long-term perspectives
(rotation length) on cover management that address
condition, quantity, location, and configuration.

Mortality Models—Models that link habitat, hunter
density, and elk mortality can provide guidelines to
coordinating habitat condition and State management.
objectives. Unsworth and others (1993) have developed
a model for northern Idaho that predicts bull elk hunt-
ing season mortality using open road density, circular
standard deviation of aspect, and hunter intensity
(density for the length of the season). This model virtu-
ally requires a computerized Geographic Information
System for calculating the aspect variable. But the
effect can be estimated based on the fact that greater
topographic relief reduces elk vulnerability. The more
moderate the topography (fig. 2), the more impact road
density and hunter density have. If we assume aver-
age topography and around 10 hunter days per section
spread over a 26-day season, the probability of mortal-
ity for a bull elk is 60 percent greater in an area with
1 mile of road per section than in an unroaded area.
Likewise, 2 miles of road per section will more than
double the mortality probability, and at higher road
densities bulls usually do not survive the hunting
season.

Using a different measure of hunting intensity,
Vales and others (1991) and Vales (1993) presented
data from northeastern Oregon indicating that the
ratio of hunters to available elk can also provide an
estimate of probable mortality; basically, there is a
consistent increase in harvest rate as the number of -

‘hunters per elk increases (fig. 3). These data are im-
rtant because-they-indicate-that-excessive-hunting——

pressure can, in the end, overwhelm all other provi-
sions of elk vulnerability management.

Summary for Elk Vulnerability

Cover Management—This criterion is directed
mostly at the more naturally open elk habitat in cen-
tral and southwestern Montana and southern Idaho
where care must be taken to recognize ‘and retain ad-
equate coniferous cover. In developing this criterion,
a landscape-level perspective is absolutely necessary.
Size, location on the landscape, connectiveness with
other cover, and vegetative composition are important
considerations (Hillis and others 1991). Data from
Montana hunting seasons suggest thatielk are less
selective about the specific vegetative characteristics
of coniferous cover and more responsive to size of units,
connectiveness with adjacent units, and the scale of

1. Roads appear to be the single most important
variable that the Forest Service manages. Roads not
only directly affect elk mortality but also affect hunter
opportunity by accelerating bull mortality. Forests
must work closely with State biclogists to identify
acceptable levels and locations of motorized access to
meet postseason bull:cow ratios and maintain opti-
mum hunter opportunity.

2. Security area definition is variable across the
region. Some forests have developed criteria. It is
essential that cooperation and coordination with
State biologists be used to formulate criteria.

3. Elk vulnerability analysis, a new concept, will
be further defined. Hunter density and opportunity




probability of Death

Figure 2—FEik vulnerability influenced by hunter density and road density

{Unsworth and others 1883).

afforded by State regulations are also major compo-
nents. It is essential that forest biologists and plan-
ners and their State counterparts communicate and

coordinate extensively on this topic as forest standards

and guidelines are developed.

4. Recently available mortality models can establish
numerical standards for elk mortality. Local data
bases may exist to help tailor mortality models to

specific geographic areas. Numerical standards for

elk mortality can be established through coordination
__with State biologists,

WINTER RANGE

Management of winter range remains the single

most site-specific consideration for elk habitat. Each
‘winter range is unique in some way. In this section,
‘we briefly address the traditional considerations that
already appear in the majority of forest plans. We
‘again mention, however, that winter range should be

_evaluated as a part of the vulnerability assessment
where appropriate to do so.

: ’I‘rad«itio&aﬂy,—winterrang&e-foreik’ha?é*been viewed

as geographic sites on which animals concentrate sea-
sonally because of snow depths. Heavy utilization of
available plants, and animal die-off in severe winters,
have been commonly recorded. For many years, the

primary objective of management was to improve, or
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Figure 3—Elk vulnerability influenced by _
hunter o elk ratio {Vales 1993).

at least prevent deterioration of, existing vegetation.
In recent years, our understanding of animal physi-
ology on winter ranges has modified this view. For-
age is important, but in severe weather many ani-
mals substitute an energy-conservation strategy for
forage intake. Thus, management of winter range to
improve thermal cover and prevent harassment may

be as important as anything done te change forage
quantity or quality.

Considerations for Forest Plans

Related to Winter Range

The following list is not inclusive but does include
the main issues managers need to consider:




1. Forage quantity and quality—methods for
improvement.

2. Thermal cover—energy conservation
considerations. :

3. Roads and other disturbances—energy conser-
vation considerations. .

4. Livestock management—forage allocation’
management.

Recommendations

Forage Quantity and Quality—In the majority
of situations, actually modifying forage quantity or
quality on the winter range is a difficult management
challenge. Encroaching vegetation can sometimes be
removed mechanically or with fire,iand large or deca-
dent shrubs can be burned to produce resprouting.

Thermal Cover—Some winter ranges lack ther-
mal cover, which does not mean thermal cover serves
Do purpose where it is available. Where behavior pat-
terns have been recorded, elk select resting and feed-
ing sites based on control of energyitransfer rather
than forage availability. We recommend selective
retention of larger trees where possible.

Roads and Other Disturbances—Disturbance
and harassment result in tremendous energy costs
to wintering animals. Selective road closures and
restrictions on recreational use have proved effective
in reducing these costs. :

Livestock Management—-—Apprppriate mané‘ge-
ment of domestic livestock can, in some cases, be an
important consideration in management of elk winter

ranges. Local range specialists should be consulted

- about grazing techniques designed to leave adequate
_winter forage for elk. _ S : -
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What has happened over the past severai ?years to a bald eagle nest east
of Red Bluff, California illustrates what is dCCurring because of these
exemptions from any oversight. Thiefear: @f’ﬁ eisibeing exploited-to the
* : substantive actions being

detriment of the natural world; rather thal'a
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Hwy 36, east of Red Bluf. The eagle nest is to the right (south
side). This Is the roadside Cal Fire has burned in 2620 and |
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to burn here, and many reasons not to.

‘The eagles’ nest to the south of the highway, drded in red.

implemented to reduce the emissions whnix;h are causing climate disaster.
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Parent eagle with young eaglet in front (ittle grey head) in nest tree, Apsil 2022.

Local residents have been watching this nest since 2020. A photographer
from Red Bluff was going out to the nest every day in 2021. At the end of
May, the photographer saw a notice that there was going to be a control
burn by the nest in a few days. She contacted a local eagle group, who
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called Cal Fire to tell them about the nest iovhich was occupied by two mumoWLw%mM%mmmo&m

ref jd=GiB6y702EB-HiZYdIXD-
young eaglets. The eagle group left a message and received amessage = LooknsssodssHeipselieverfoorrpainsimsastitlevist
back from Cal Fire saying their biologist said it was fine to be burning Mooy ST EG=DeskmpB aubG=1875o00%8m
near the nest. The eagle group called back to get the biologist's name, Ko LW FsShiSnSDSOVgorvzhhajrtiVostblci
but received no answer then or later. it wasn't “fine”. YXRUOAKOPEXLWIPxsShiSnSDSOVgoxvzinajrtkvo)

(httpsy//dksunnysidesavings.com/62912e95978f0b00019¢
. k . . ref, id=GiB6y70ZEB-HfZYdIXD-
The burn was done on June 1st. This nest is approximately 100 feet dOWN  xRuodKoPexdLW7iFrsShfSnSDS9VgoxvzhhajrtkVoRutm,
. . ' ; : ) Looking+Sacks+Help+Relieve+Foor+Pain+in+As+Lithe+As+
a ravine from the highway. The eaglets were probably only 6-7 weeks old, .
06+00%3A50%23A298sub5=DesktopBsubs=18753989&sut

4 or 5 weeks from being able to fly. - HE2YAIXD-
' L XXRUOKoPgxdLWTJIFxs5hfSnSD59VgoxvzhhajrtkVositbicic
The photographer was standing next to the nest during the burn and :‘;‘3’::* S SSDS ool tiYo)

taking photographs. The Cal Fire péopfe wiere slightly to the east of the Kirstie Alley Is So Skin...

nest. The smoke and flames can be seen on the south side of the :m“"y orelecten
highway, on the same side as the nest. . U?nsfomaﬂowmammmidebwmt LossSD
) o L i : ) Linore1908 SB TA DUP DUP2 En - - Desktop
USAutm_source: daityk 1T
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and buring unnecessarily? us-d-assT11en-54532-51407-tb-
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{City}3k funded living+progr backf
i . HE2YdIXD-
The photographer went to check the nest a few days later and saw one RRUOAKOPEXALWIJIFxsShTSnSDayFlohuaE4eiWO9Ee)
-adult perched above the nest;, but could see no-eaglets.— -~ How Much Does It Cost To Hire

: ‘ L
The next morning, the photographer took a-photo-which-shows-a-dead ﬁz&:our lve-an Carer L

eaglet hanging from the nest. The photographer contacted me (Marily -

Woodhouse from Defiance Canyon Raptor Rescue). We went to search (hups:/447b960.Isdzkarcwnne.com? SiteHowsMucheD
X . network =] ie=How+Much+|

for the other eaglet, in the hope it was still alive. Hour+Live-

In+Carer+in+idaho+Falls%3F+The+Price+Might+Surprise+
: Hfzyadixp-
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Dr. Keftyann
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Cal Fire burns next to Bald Eagle nest, eaglets die

Muyethmgﬁomt;em

Both the aduits were at the top of the tree; above the nest. | went down
the ravine to the nest tree to walk around beneath it to search for the
second eaglet and the adults stayed in the'tree top. | walked to the
southeast side of the tree and Rqoléed up and saw the other eaglet
hanging dead in the tree, below th? nest about 10,

6/5/22, 6:58 PM

2cf9ch80ebdedsn=dailyk daitykos&p=t p&cam
HiZYdIXD-
XXRUCAKOPEXALW7JIFXSShfSnSCrolcolKOF3ajaB80Y3&camy
HiZYdIXD-
XXRUOGKoPgxdLW7HFxsShiSnSCrolcolKOF3aja80Y3)
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2tAQ)
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Cut for the "Not-So-Tall
Guy

Peter Manning NYC

We reported the deaths to US Fish and Wlldhfe and CA Department of
Fish and Wildlife, but never recelved any notxﬁcatlon of any action taken.

A State Wildlife Health Lab biologist wrote to us later that

"A bird’s respiratory system is more sensmve to toxins, including
smoke, than a mammal's respiratory system. This is because birds
have a higher oxygen demand than mammals and a bird's lungs are
10 times more efficient at capturing oxygen. The rapid efficiency of
gas exchange in bird lungs makes them more susceptible to inhaled
toxic agents, mcludmg smoke. inhaled toxins, such as smoke, can
cause irritation and damage the respiratory system. It also can "

https://www.dailykos.com/stories/2022/4/1 5/2092201/—Cal-Fire—bumé-next—to—Bald-Eagle-nest-eaglets-die

(h d.doubleclick /522149158;32996774¢
utm, _source=taboola&utm_medium=referral&tblci=GiB6y7
HiZYdIXD-xXRUSAKoPexdLWTJIFxsShfSnSD-h1gon-
XuyrrmxNiwtblGIB6Y70ZEB-Hf2YdIXD-
XXRUDdKoPgxdL W7IFxsShiSnSD-h1gon-
(hitpsllad.doubiedidmetlddmldklszzummmdt
UtT,_Sourc erral’tbici=GiBey7
Hfz‘fdm)-x)mUOdKoP@(deanmShfSnsD—Mgorh
XuyrrmxNiw#thlciGiBEy70ZEB-Hf2YdIXD-
x)G!UOdKoP,gdeWHIFszhfSnSD-hIgon—Xuyrrmelw)

WFP Scaling Up To

Reach 3.1 Million in

Ukraine

UN World Food Program USA i
(https://secure.wipusa.org/denate/ukraineconflict- -native?
ms=NAT, EMR_szrne_Slaﬁc&@lu—-GiBByWZEB-
HfzYdIXD-

XXRUOAKoPgxdLW7iFxsShfSnSCCn1 Qozrf3tNmQo8P7AQ#
HEzYdIXD-

XXRUOAKoPgxdLW7JIFxsShfSnSCCn1 Qozrf3tNmQoBP7AQ)

Page 5 of 11




Cal Fire burns next to Bald Eagle nest, eaglets die

compromise the immune system, makibg'the bird more susceptible
to infections. This is especially true in young birds in the nest that
are unable to escape the smoke. Smoke i‘nhaiation toxicity in birds
is caused by irritant gases (aldehydes, hydrogen chloride, and sulfur
dioxide), particulate matter, and nonirritant gases (carbon
monoxide, carbon dioxide, and hydrogen cyanide) released by
combustion.” '

~

There was a burn done next to the Dales Station nest in 2020 also. | was
called upon to rescue an eaglet who got out of the nest before he could
fly that year. It was several days before the ‘burn was done that year, so
he was away from the nest when the burni occurred. His sister was still in
the nest during the burn. | received a call from Dales Station, less than a
rile from the nest, in August, 2020 about : an eaglet who had been on the
ground for 3 days, standing next to:a shaliow pool of Paynes Creek. My
determination was that it was the female ﬁrom the nest. She was open-
mouthed breathing with a raspy noise. She-died a few hours after she
was caught and transported. The Wildlife Lab report said: "This was a
juvenile female in poor nutritional ‘condit n with no fat reserves and
minimal pectoral muscle development. intgrnally, there was evidence of
an extensive infection. The visible infection:resembled avian tuberculosis
which is caused by the bacterium Mycobaéterium avium. it's widespread
in the environment in soil and dust and is usually an opportunistic
infection. Dépending on where the lesion lare in the bird, gives an idea
of how it entered the body. The lesions in this bird were primarily in the
air sacs suggesting it was inhaled.” ‘

The male who had been in care was refeased in 2020. A first year eagle
was seen back at the nest in 2021. judging‘by his and the adults’
behavior, it was the male who was m care away from the nest during the
burn.in 2020 S !

1 had qccasion to contact Cal Fire :

in February 2022 about another
issue. | had just been informed
that the Dales Station bald eagle

nest was OCCUPIEd SO mentlonEd
itintheh

another burn next to the nest. Cal -
Fire and its employees are public '
servants. It is their job to uphold
state and federal laws, which
include protection of wildlife, but -
the answer from a Cal Fire

m.mméum;wmsmbmmmo.mm
pmbalﬂysavedhlslife.

2020 baidieaglet being released. He was away from the nest

employee

contained only dismissive,
condescending remarks, clearly refusing to take steps to ensure any
protections were implemented.

https://www.dailykos.com/stories/2022/4/15/2092201/-Ca!—Fire—burné-next-to-Bald-Eagle-nest—eaglets-die

6/5/22, 6:68 PM
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Cal Fire burns next to Bald Eagle nest, eaglets die ' 6/5/22, 6:58 PM

Many letters, calls, and emails have ensued since February (most 19453tm,content=342503 74348 platformDesktonE e

id=108urtm_campaign=18613822&utrn_medism=display&:
unanswered). | made maps from Cal Fire’s own fire database showing O PN e ZOCE .

how rarely the area around the ne$t has b}-jmed. The ravine area there is g&dﬁWLWF SN ISC Tl Z1 2055}
extremely rocky and is grazed by cattle. And then there are the State and

Federal laws that protect nesting birds. Still, Cal Fire will not commit to h dex php?
. . C L d—169258&gdwd=6'36y702EB—HszdD®-
refrain from burning by the nest again this year. XXRUGAKOPEXALWTIFXSSHTSnSCIaYYoqS2ptr7X-
o VUs#tbIdGiBEY70ZEB-HizYdIXD-
Last week a biologist from a PG&E contractor company working in RSP NT PSSR cqSZpiTi s
Mobility Scooters Are More

Greenville (a town that burned in the Dixie fire last year) called Raptor
Rescue because they wanted us to:take eggs from a nest in a tree they
wanted to cut down. | explained the multitude of reasons that was a bad

idea, along with it being illegal for them to:do. The man said “We have an  (wpssipopuarsearchesnevindexphp?
[ ‘ rgid=169258&gulid=GiBEy70ZEB-Hf2YdIXD-

Affordable Than Some Might...

§oP

exemption”. How many nesting birds are l:j)ging destroyed in California fﬁg@gm&g@qwmzm_
due to these stupid, thoughtless exemptions and the complete lack of XXRUOGKOPEXALWTJIFxsShfSRSCIqVYoqS2pti7Xevtls)
oversight which is occurring? ’ Tuwwoss of ik ook biay

There have got to be protections enforced: Apparently that won't happen 2;":: 2022

without widespread public outrage. : ailykos.CoMY/Story/2022/6/5/2101160/-

Tweeis-of—the-Week ~May-29-jun-4-2022)

Here are some state employees to contact if you will help tell them there  fum=/iwdabkoscomisoni20zacis/a10n160-

is a problem with their practices: . Explaining Things to the

Families, Calmly and
George Morris, Cal Fire Northern Region Unit Chief (530) 224-2445 (They  Rationaily

. . . ; B oanyxo's
would not give out his email address) | o P
laining-Things-to-the-Families-Calm! d-R
Dave Russell, Cal Fire Tehama/Glenn Unit Chief (530) 528- SxlaingThiog e Fomiies Cmiyn Ratoraly)
5 19 9 dave TUSSG" @ ﬁre ca gOV : Em!ammg—'mings-to-me-Fam|l|es—Calmly-and-Rauonauy)
Tina Bartlett, Regional Manager CDFW, (530) 225- :g'eﬂ:;é‘w T?"e:.ep'wns
. . ' 'S is Tiny

2300 tina.bartlett@wildlife.ca.gov Cooler

NowTech

{https://ac.2022gadgets.coms?

o L , i L. p=2&site=dailykos&site_id=19468ith icans+Are+Re
People often focus on individual species, but we believe every speciesis  tvaxo-
XXRUGAKoPgxdLW7JIFxsShSnSCtnFgon8St, au80cCSAQat

_important, whether it is on 8 man-made list or not. Habitat o,
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Are these popular big game animals disappearing from
parts of Montana? FWP research biologists search for
better ways to track population trends while learning what
causes the large, long-legged forest dwellers to die.

B‘!/ 1\:!{‘}‘&7 INIOTET QAN

NSL

very year during his three
decades as the area wildlife biol-
ogist in Thompson Falls, Bruce
3_: Sterling has faced a moose man-

port,” he says. “On the other, if the population
can withstand a higher harvest and I don’t
issue enough licenses, I'm denying hunters
the hunting opportunity of a lifetime.”
Sterling isn’t alone. Across Montana’s
Tige, wildlife managers hampered
by sparse data struggle to manage the large,
charismatic game animals. Most frustrating
is not knowing how moose populations are
“trending,” or increasing or decreasing in
size. Without that data, biologists can’t know
with certainty to what extent they should in-
crease or decrease hunting harvest from year
to year, according to Justin Gude, head of
FWP wildlife research. What’s more, says
Gude, “if they don’t know which factors are
driving populations, whether it’s predators or
habitat succession or something else, they
have a tough time knowing how to respond
when moose numbers start dropping.”

hand 1 wonder if Pmissuing more huntingli-  ;
censes manjhﬂmm_mpMmumedmnwmmpa&br carce-

A LFERRLERNNSY

o o et

MOOSE UNDER THE RADAR

For decades moose management in Mon-
tana ambled along much like moose them-.
selves—slowly, quietly, and largely out of
view. Alces alces is a popular ani:
ing can be the hlghhght of a vacationer’s

moose tags. Each year roughly 25,000
hunters apply for the 500 to 1,000 moose
hunting licenses that FWP provides. Yet
abundant elk ard deer attract far more at-
tention from hunters, wildlife watchers, and

WP biclogists. In 2010, hunters shot
25,000 elk and 95,000 white-tailed and
mule deer combined. The moose harvest
was just 292.

Moose emerged into the spotlight in the
mid-1990s, when hunters and landowners
began reporting fewer of the animals in parts
of western Montana. At the same time,
hunter harvest success rates began declining,
and successful hunters spent more days
afield to kill their moose. Then came the
drought and high temperatures of the 2000s.

Moose require cold, wet climates, making
much of Montana too warm and dry for their
survival. During the drought years, summer

34 MARCH-APRIL 2012  FWP.MT.GOV/MTOUTDOORS

ight-




and winter temperatures hit record highs
while rain and snow were sparse. In another
moose state, Minnesota, biologists had
begun documenting moose population de-
clines during the drought decade. It seemed
logical the same would be true in Montana.

What’s more, logging and wildfires had
been curtailed. In previous decades those
forest disruptions had opened large chunks
of canopy to sunlight, boosting growth of the
willow shrubs that moose eat in winter. Now
those early succession forests were aging. To
top it off, wolves, black bears, grizzly bears,
and mountain lions were increasing across
Montana’s moose range. Adding up the an-
ecdotal evidence, it appeared that moose
might be in trouble. “The thing is, we didn’t
know for sure,” says Gude. “And if popula-
tions were in fact declining, we didn’t know
why. We needed to find out.”

Other moose states and provinces with

Tom Dickson is editor of Montana Outdoors.
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similar concerns had begun searching for
answers. In recent years Minnesota, On-
tario, North Dakota, Wyoming, and Utah
had evaluated the status and management
of their moose populations and begun field
research to learn more. Now it was Mon-
tana’s turn.

CENTRAL CLEARINGHOUSE

FWP’s first step was to consolidate the de-
partment’s moose information. Because no
FWP biologist was dedicated solely to
moose, information was scattered among
more than a dozen area offices. Data resided
in typed reports, computer files, and even
hand-written field books half a century old.
To do the legwork, Gude hired Ty Smucker,
a research associate at Montana State
University’s (MSU) Ecology Department.
Smucker’s job was to interview state and
federal biologists in Montana’s moose range
and pore over survey information, harvest
reports, and other data. The goal was to

FWP.MT.GOV/MTOUTDOORS

identify knowledge gaps hampering moose
conservation and management.

Most biologists told Smucker that moose
populations in their area appeared to be ei-
ther stable or decreasing. Declines were par-
ticularly alarming in the Gallatin and Big
Hole Valleys, historically moose strong-
holds. Smucker found some exceptions.
Gary Olson, wildlife biologist in Conrad, re-
ported seeing more moose along the Rocky
Mountain Front in recent years than at any
time during his 34 years working there. And
Ryan Rauscher, wildlife biologist in Glas-
gow, was seeing growing numbers of moose
in the state’s northeastern region, likely mi-
grants from Saskatchewan.

Statewide harvest data that Smucker
compiled told a grimmer story. The number
of FWP-issued moose permits statewide
dropped 48 percent from 1995 to 2010,
from 769 to 395. Success rates also dropped,
from an average of 85 percent in the 1990s
to less than 70 percent in 2009. And

-
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successful hunters required more days to
bag a moose than in previous years, froman
average of 6.5 days in the late 1980s to about
10 in the first decade of the 2000s.

Whether these figures reflected a declin-
ing statewide population was open to de-
bate. In most of the state’s moose range,
biologists say they can only guess at local
population numbers and trends. “And when
there’s doubt, biologists have to be very con-
servative with the harvest quotas they set,”
says Gude. ‘

For an animal that can weigh 1,000
pounds and stand 6 feet at the shoulder, a
moose is surprisingly hard to spot, even
from the air. Moose stay in thick timber,
which is cooler in summer and warmer in
winter and where their dark coats render
them nearly invisible. Moose 2r€

Gude, and MSU ecology professor Bob Gar-
rott concluded that in order for FWP to set
harvest quotas with more confidence and re-
spond t0 population declines, the agency
needs two things: additional and more-reli-
able information on long-term moose pop-
ulation trends; and a better understanding
of how predation, habitat, disease, parasites,
and climate affect moose populations. An
FWP research project starting this year is de-
signed to provide that information.

FINDING BETTER WAYS

Ideally, each biologist in moose range could
request a piloted helicopter at a moment’s
notice when viewing conditions are opti-
mal. But aerial survey work is costly, time
consuming, and hard to predict. A goal of
the new study is to find less ex-

best viewed from the air, during
winter, but even then they
emerge into open areas infre-
quently.

Smucker found that in most
of Montana, biologists have
done at least some aerial moose’

Total Montana
moose harvest
in2010

pensive ways of estimating pop-
ulation trends.

FWP biologists currently use
hunter harvest information,
gathered each £all at check sta-
tions and in winter from phone
surveys. Yet no one is sure how

monitoring. Unfortunately, the
results often have limited yalue for estimat-
ing population trends. The most consistent
helicopter and airplane surveys occur inthe

Cabinet, Purcell, and aak-areas-in.the.

northwest and the upper Big Hole Valley and

s the information corresponds o
moose population trends. “Just because only
60 percent of moose hunters in a hunting
district were successful doesn’t necessarily

_ mean there weren’t many moose there,” ex-
plains Vanna Boccadori, FWP wildlife ‘biols

Gravelly Complex (Ruby River and CETIen™

nial Valleys) in the southwest. “Most other
survey work was spotty—done at widely
varying times of year, or in small areas, or
without information on snowpack or other
Tactors thatnfluetiee meese con centrations

ogist-in- Butte “It could be that hunting
conditions were particularly bad that year,
or that trophy hunters were passing on
smaller bulls.”

The new study will compare harvest data
over the past several decades to aerial sur-

ous habitat types. “When I'm

survey data. Researchers will
see if harvest success increases
in years when biologists spotted
more moose from the air during .
the previous winter. And, if s0,
are the two rates of increase
similar? If the moose ré-
searchers can detect a strong
statistical correlation, then biol-
ogists who don’t do aerial sur-
veys could make better use of
hunter harvest data to estimate
population trends.

Another way to determine -
population trends may be to
track observations of moose by
olk and deer hunters. Re-
searchers in the new study will
compare hunter observations
with aerial population surveys
to see how well the two match
up. “If there’s a strong correla-
tion, that could be real helpful,
because with hunters you have
a lot of accurate eyeballs
out there,” says Sterling, the
Thompson Falls biologist.

Researchers will also exam-
ine how accurately aerial sur-
veys reflect actual mooOse
numbers on the ground in vari-

flying, 1 assume T'm seeing at
eastine rn‘ajor'rty“of—ﬁaevmeese_populaﬁc__
down there,” says Boccadori. “But T'm 2
certain, so we need to test that assurmnptio:

~ Researchers will also look at the feasit
ity of surveying moose in “trend areas”

in winter,” Smucker says.
After analyzing the findings, Smucker,

1aIING HARYVEST
TG POPULATIONS
Does an increase

in hunter harvest
indicate a growing
moese population?
FWP biologists aren’t
sure. A new study
should help answer
the question.

veys in portions Of SOUTNWESIETT! andnerih
that have long-term

western Montana
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ould reflect larger populations. And tt
will determine if tracking survival rates
moose cows and calves can provide insi
into population trends. “The bottom line
the monitoring portion of the studyistod
ways for us to get accurate moose popula
trend estimates without spending &
money,” says Gude.

The study’s other half will look at fac
driving moose survival. Qver the nextt
years, FWE’s new soon-to-be-hired m
research biologist and other FWP stafl
capture and radio-collar 30 cow moo
each of three study areas—the East Cat
south of Libby, the Beaverhead Mounta
the upper Big Hole, and the Rocky Mou
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Front from western Teton County northeast
to the Sweet Grass Hills. They will then mon-
itor the fate of those moose during the next
seven years. “If we don’t know what drives

those foods, they will use ultrasound
equipment to measure body fat in cap-
tured moose akd monitor the percentage
of cow moose that give birth to twins,

- TInd out to what extent parasites such as

brain worms (carried by white-tailed
deer), arterial worms (carried by mule
deer), liver flukes, and winter ticks are
killing moose. )

+ Examine how heat affects moose, which
become stressed at temperatures above
23 degrees Fahrenheit in winter and 59
degrees in summer. ’

- Learn if bears are killing a higher propor-
tion of newborn moose along the Rocky
Mountain Front and East Cabinets, where
bear numbers are higher, than in the
upper Big Hole. '
Determine whether predation by wolves
1s higher in the East Cabinets, which con-

Il.l',,_-,., atc CCIi - C Per-
centage of young that survive one year], then
we don’t know how to respond if numbers
are declining,” says Gude. “Do we increase
predator harvest? Work with landowners and
federal agencies to improve moose habitat?
Decrease hunter harvest? We can’t do every-
thing, and some things are much harder and
more expensive than others. We need to
know if they are worth doing.”
Researchers’ other goals for the ambi-
tious ten-year study:
Learn how various habitats affect moose
survival. Researchers will analyze fecal
pellets to learn what plants moose are eat-
ing. To track the nutritional quality of

sistently has a higher number of wolves
than the other two study areas.

If researchers can secure additional
fundin th will also try to determine-the
cause of moose calf mortality. In each of the -
three study areas, researchers will capture
and radio-collar 30 newly born moose and
track the animals over the following year to
learn the cause of any deaths. .

Gude says the research team will share
their findings with biologists throughout the
study period. “This entire project is driven
by management needs,” he says.

For Sterling, the information won’t come
amoment too soon. “Right now, I have very
limited data on the number of moose out
there,” he says. “What we need is a better
comfort factor when we're setting quotas.
That’s what we want, and that’s what
hunters want.” 4@
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Wolverines (Gulo gulo luscus) on the Rocky Mountain slopes: natural
heterogeneity and landscape alteration as predictors of distribution

J.T. Fisher, S. Bradbury, B. Anhoit, L. Nolan, L. Roy, J.P. Volpe, and M. Wheatley

L0/3

Abstract: A species’ occurrence can be influenced by natural and anthropogenic factors; disentangling these is a precursor to
understanding the mechanisms of distribution. Anthropogenic factors may be especially important at contracting range edges.
We test this premise for wolverines (Gulo gulo luscus L., 1758) at the edge of their Rocky Mountain range in Alberta, Canada, a
mosaic of natural heterogeneity and extensive landscape development. As wolverines have a suspected negative response to
human activity, we hypothesized their occurrence on the Rockies’ slopes is predicted by a combination of natural and anthro-
pogenic features. We surveyed wolverines at 120 sites along a naturai and anthropogenic gradient using hair trapping and
noninvasive genetic tagging. We used abundance estimation, generalized linear, and hierarchical models to determine whether

abundance and occurrence was best predicted by natural land cover, topography, footprint, or a combination. Wolverines were
more abundant in rugged areas protected from anthropogenic development. Wolverines were Jess likely to occur at sites with oil
and loration, forest harvest, or burned areas, even after accounting for the effect of topography. The relative paucity of

wolverines in human-impacted portions of this range edge suggests that effective conservation requires m%lan\dssggi
development, aid research on the proxumal mechanisms Bermd This Telationship.

Key words: range edge, wolverine, Gulo gulo luscus, occupancy models, abundance estimation, habitat fragmentation, landscape

scale.

Résumeé : La présence d’une espéce en un lieu donné peut étre influencée par des facteurs naturels et humains; la compréhension des
mécanismes de répartition commence entre autres par la clarification des roles de ces facteurs. Les facteurs humains peuvent s’avérer
particuliérement importants aux bordures d’aires de répartition en contraction. Nous vérifions cette hypothése pour le carcajou (Gulo
gulo tuscus L., 1758) & la bordure de son aire de réparation daps les momtagnes Rocheuses de I'Alberta (Canada), une mosaique
d’hétérogénéité naturelle et de secteurs aménagés. Comme il est soupgonné que le carcajou réagit négativement  I'activité humaine,
nous avons postul€ que sa présence sur les pentes des Rocheuses peut étre prédite par une combinaison de caractéristiques naturelles
et anthropiques. Nous avons étudié des carcajous en 120 sites le long d"un gradient naturel et anthropique en utilisant le prélevement
de poils 4 I'aide de piéges et le marquage génétique non invasif. Nous avons utilisé I'estimation de 'abondance et des modgles linéaires
généralisés et hiérarchiques pour déterminer si le meilleur prédicteur de ’abondance et de la présence en un site était la couverture
naturelle du sol, le relief, 'empreinte ou une combinaison de ces facteurs. Les carcajous étaient plus abondants dans les secteurs -
accidentés protégés de I'amnénagement humain. Is étaient moins susceptibles d’étre présents dans des sites d’exploitation pétroliére
et gaziére et de coupe forestiére ou dans des brlis, et ce, méme en tenant compte de I'effet du relief. La rareté relative des carcajous

.dans les portions de cette bordure d’aire de répartition touchées par des impacts d’origine humaine laisse croire.que la conservation -
efficace nécessite la gestion de I'aménagement du paysage et de la recherche sur les mécanismes proximaux qui sous-tendent cette

relation. [Traduit parla Rédaction]

Mots-clés : bordure d’aire de répartition, carcajou, Gulo gulo huscus, modéles @’ occupation, estimation de I'abondance, fragmentation de

I'habitat, échelle du paysage.

Introduction
Habitat loss, fragmentation, and alteration are a primary cause

when species conservation pc;:entially conflicts with economically
important landscape development. This task is further complicated
beeatse—pattern—and o 2 none iands

d aNapro Cdl CIT3IIE [IATKELY
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of many species’ declines, and remain a pervasive anthropogenic
phenomenon affecting ecological systems (Fahrig 1997, 2003). De-
termining the correlates of a species’ spatial distribution across
heterogeneous (and fragmented) landscapes is a key precursor to
elucidating the ecological processes creating those patterns (e.g.,

* Wiens et al. 1993). In particular, disentangling natural from an-

thropogenic correlates of distribution is a necessary requirement
for effective conservation and management, and is often demanded

scapes as ecological and spatial contexts change, potentially prevent-
ing reliable inference from other landscapes (Fisher et al. 2005;
Wheatley and Johnson 2009); this may be particularly true of circum-
boreal species distributed over highly varied landscapes, such as wol-
verines (Gulo gulo L., 1758).

Wolverines once inhabited boreal, tundra, and mountain habitats
across North America and Eurasia (Pasitschniak-Arts and Lariviére

'1995) but their range has contracted, and populations declined,
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Mature and Old-Growth Forest Inventory

he first national inventory of old-growth and

mature forests on federal lands was completed this

spring in response to Executive Order 14072, issued
by President Joseph Biden on Earth Day 2022. The forest
inventory report estimates that public lands managed by
the Forest Service and the BLM are home to more than
178 million acres of forest, including more than 32 million
acres of old-growth forests (18%) and about 80 million acres

Jof mature forests (45%). Forest Service lands account for

24.4 million acres of old-growth forest and 674 million
acres of mature forest, according to the report. While the
forest inventory represents a needed starting point, a close
reading of the report provides little motivation for breaking
out the champagne. . ,

The forest inventory is based on information compiled
by the Forest Service’s Forest Inventory and Analysis
(FIA) program, which began in 1930 and defines forest
land as “currently or recently having at least 10 percent
canopy cover and at least 1 acre in size.” As the federal
forest inventory was being prepared, two other studies of
mature and old—gfdwth forests were published, as noted
by the federal report: “The Federal estimate is larger

than DellaSala et al. (2022) and Barnett et al. (2023) when
compared at equivalent scale [excluding Alaska] ... more
than 104 million acres as compared to 53 million acres and
59 million acres respectively.” The federal report attributes
these differences to “differing goals and methodologies.”

How the methodologies differ is unclear as the
methodology used to define mature forests for the federal
inventory is not revealed in the report. To define old-
growth forests, “the agencies decided in late fall to apply
existing structural old-growth definitions as currently
maintained by each Forest Service region. These
definitions “were first developed in the early 1990s,” a time
when court decisions and endangered species listings made
the agencies wary of classifying forests as old growth for
fear that they would be prevented from selling the timber.
Additionally, the federal inventory report states that the
estimates of mature and old-growth forest acreage are
subject to a “68 percent confidence interval” — i.e., the
numbers have a 32% chance of being wrong.

In introducing the forest inventory findings, the report
states, “The initial inventory and definitions for old-growth
and mature forests are part of an overarching climate-

(Forest Service photo).
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informed strategy to enhance carbon
sequestration and address climate-
related impacts, including insects,
disease, wildfire risk, and drought.”
The report concludes by reiterating
these points — i.e., the “next steps”

" called for in Biden’s executive order.

In a statement announcing the release
of the inventory report, Department
of Agriculture Undersecretary
Homer Wilkes repeated these talking
points: “Our forest ecosystems and
communities are struggling to keep
up with the stresses of climate change,
whether it’s fire, drought, or insect
infestations, it is clear that we must
adapt quickly.”
While highlighting the risks
from these natural forces, neither
government officials nor the report
itself mentions logging as a threat
to mature and old-growth forests.
In fact, the motif established by
Biden’s executive order, woven into
the inventory report, and reiterated
by officials like Wilkes, sets the stage
for accelerated logging activity
greenwashed as “wildfire mitigation” to
enhance “forest resilience.”
Comments from timber industry
representatives go further, suggesting

that the forest inventory was a waste

of time as they push to hasten logging

Table 1.—National total area (acres) of mature and old-growth forest land? on Forest Service and
BLM lands, shown by Congressionally designated land use allocations. “Other” category includes

all remaining land use allocations.

O eeanon 20 | ot | Forst | O S oy Mars Mg T
acres SE%° SE%® acres

Forest Service 52,505,613 1| 24,400,019 1| 67,413,361 1| 144,318,993

Wilderness® 9,937,704 2| 4194748 3| 9335433 2| 23467885

Inventoried Roadless Area| 12,004,84 | 2| 9116931|  2|16076505| 2| 37288373

National Monument 243,552 15| 88470 26| 212917| 15 544,038

Other 30,229,50 1| 10,999,871 2({41788417| 1| 83017797

BLM 13,212,751 2| 8258370 3|12688776| 2| 34,169,807

Wildemess 589,153 10| 494,901 1| 495233 11| 1579287

Wildemess Study Area | 1,111,718 . 7| 123150 7! os2506| 8| 3325816

National Conservation 575,959 10| 837732 8| 72r802| 9| 2141492
Lands®

Other 10,935,92 2| 5694,145 4{10493235| 3| 27123302

Total BLM & Forest Service| 65,718,354 1| 32,658,390 180,112,137 "1/ 178,488,890

® Forest land includes areas meeting the FIA forest land definition, https://www.fia.fs.usda.gov/. Sample area excludes 3.4 million

acres of forested land managed by the Forest Service and 27.5 million acres of pe

ally f d land ged by the BLM in

Alaska; permanent field plot monumentation is prohibited in Alaska. Forest Service wilderness areas and Interior Alaska have
not yet been inventoried by FIA but are in progress for inclusion in future inventories.

bSE% s percent sampling error. Estimate plus and minus one sampling error gives a 68 percent confidence interval.

©Forest Service Wilderness includes both Wilderness and Wilderness Study Areas. National Conservation Lands include
National Monument, National Conservation Area, and other similar designations, collectively referred to as NM/NCAs.

Table from Mature and Old-Growth Forests, the federal forest inventory report,
showing estimated acreage of mature and old-growth forest on federal lands.

management techniques, like forest
thinning and the creation of fuel
breaks.”

A growing body of scientific
research refutes Imbergamo’s
statement, and he goes on to make
demonstrably false statements: “On

many National Forests, particularly

those east of the Mississippi River,

[commercially harvested] acres ...
within the National Forest System.”
Andy Kerr has provided a
brief overview of all three recent
inventories of mature and old-growth
forests in which he observes, “The
Forest Service and the BLM have
never wanted to know just how much
mature and old-growth (MOG) forest

for fire mufigation, which received a
massive infusion of cash through the
Infrastructure Investment and Jobs
Act and the Bipartisan Infrastructure
Law. The Federal Forest Resource

we have millions ot acres-ot older
forest that are not producing quality
wildlife habitat, sequestering carbon,
or providing support for local forest-
based economies.”

they have. They have rightfully feared
that to map the MOG will lead to
protection of the MOG from logging.
“Back in the day, when old
growth first hit the spotted owl fan,

Coalition represents companies that
harvest timber on federal land. The
industry coalition’s executive director,
Bill Imbergamo, commented on the
report: “The Forest Service’s most
recent science shows that fire, insects
and other factors are leading to large-
scale losses in mature forests, not
timber harvest.... We hope the Forest
Service can get back to implementing

" the billions of dollars Congress

provided to protect our forests from
fires, bugs, and disease using proven

6 | Forest News - Summer 2023

In conjunction with the forest
inventory report, the Forest Service
issued an advance notice of the
proposed rule for managing mature
and old-growth forests. Published
in the Federal Register, the notice
makes clear the timber industry’s
vested interest in thinning forests
and creating fuel breaks: “Harvests

designed to improve stand health and

resilience by reducing forest density

or removing trees damaged by insect

or disease make up 86 percent of

the agencies assured the public
that there was no shortage of old
growth. However, when pressed to
define and count its old growth, the
Forest Service steadfastly refused
to count and-narrowly defined old-
growth Douglas-fir as only the most
cathedral-like stands ... leaving out the
vast majority of old-growth forests.”
Now, armed with Biden’s executive
order and flush with billions in funding
for wildfire-mitigation logging, the
agency has changed its tune.
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- HABITAT USE BY _
THREE-TOED AND BLACK-BACKED WOODPECKERS,
DESCHUTES NATIONAL FOREST, OREGON

~ | by
Rebecca Goggans, Rita D. Dixon, and L. Claire Seminara
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~ ABSTRACT

Patterns of habitat use for home ranges, foraging, nesting, and roosting, were
described for three-toed (Picoides tridactylus) and black-backed (Picoides arcticus)
woodpeckers on the Deschutes National Forest, Oregon, during April-September,
1986 and 1987. A severe mountain pine beetle epidemic had created an abundance of
dead and dying trees, and an agressive pest management and timber salvage
program had created a patchwork of logged areas, primarily shelterwood cuts, on the
study area. , o
All nests excavated by three-toed and black-backed woodpeckers were in

portions of lodgepole pine (Pinus contorta) trees with heartrot. Evidently, both
species require soft wood for excavating cavities, because of morphological
adaptations associated with 3 toes on each foot. Habitat selection for mature and
overmature forest stands, and against younger stands and logged areas, was
documented for three-toed woodpeckers using 16 nests, 493 forage bouts, and 16
roosts, and for black-backed woodpeckers using 35 nests, 395 forage bouts, and 20
roosts. FHome range sizes for 3 radio-tagged three-toed woodpeckers were 751, 351,
and 131 acres (n=170, 352, and 131 locations, respectively). Fome range sizes for 3
raai'o-tagged black-backed woodpeckers were 810, 303, and 178 acres (n= 124, 86 and
112 Jocations, respectively). Intra-specific home range overlap among both Species
appeared limited or nonexistent, except among paired individuals near the nest site.
Inter-specific home range overlap was common between three-toed and black-backed
woodpeckers and other Picidae.

Guidelines for management included establishing Management Areas which
retain the characteristics of mature and overmature lodgepole pine or lodgepole
pine-mixed conifer forest stands. Recommended sizes of Management Areas were
528 acres per pair of three-toed woodpeckers, ata minimum elevation of 4500 ft, and
956 acres per pair of black-backed woodpeckers, with some Areas at elevations less
than 4500 ft. One Management Area could be designated for both species, if the
respective habitat needs were met. '

SUMMARY

| INTRODUCTION _ |
Three-toed and black-backed woodpeckers are two of the least known species
- of woodpeckers in North America. They are sympatric over most of their North
American range and both are nonmigratory residents on the east slope of the Cascade
Mountain Range. The woodpeckers are associated with trees characterized by scaly or
flaky bark, but differ in the species of trees with which they are associated; the
three-toed woodpecker is more closely associated with spruce (Picea spp.), and the




————

roosts were on the lower study area where only lodgepole pine forest type was
available. Mean canopy closure at roost sites was 40%. Mean dbh of trees in the roost
stand was 6.0 in. Mean basal area of roost stands was 115 ft2/acre. Lodgepole pine
trees were used for 14 roosts. Mean dbh of roost trees was 11.0 in. Mean tree height
was 65 ft.

MANAGEMENT IMPLICATIONS

‘Mature and overmature forest stands have a high incidence of disease, decay
and mortality. Trees with disease and decay are undesirable components of a ~
managed forest, but were used by three-toced and bilack-backed woodpeckers for home
range, nesting, roosting, and foraging habitat. Nests were excavated in trees with
heartrot, roosts were in diseased portions of trees or decayed snags, and forage sites.
were in mature and overmature stands, which have abundant disease and decay, and
consequently abundant wood-boring insects. Conversion to and maintenance of
lodgepole pine and lodgepole pine-dominated mixed conifer stands in a young,
vigorous condition may eliminate or severely restrict incidence of wood-boring
insects and heartrot, leading to declines in populations of three-toed and
black-backed woodpecker. '

Acreage of mature and overmature lodgepole pme forest stands are dechmng
throughout the Oregon Cascad&s, because these stands are the prime targetof the =~ .

* mountain pme beetle. Stands which expenence high mortality nonetheless prowde o

habxtat for three-toed and black-backed woodpeckers. Individual trees within a sta.nd

- may remain standing 10, 15 or 20 years, thus providing a continuum of habitat.

Treating these stands, by logging, immediately converts them to a vigorous

condition where incidence of death and decay is severely restricted, thus potential
nesting and foraging substrate is drastically reduced. Although in time, stands
without treatment may be structurally similar to treated stands, the time to reach

* that condition differs significantly. Because stands without treatment continue to

provide habitat over a longer time than treated stands, thus there is a shorter period
when old growth lodgepole pine is absent or scarce on the Deschutes or other
Naticnal Forests. Consequently, a larger population of woodpeckers may survive,
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thereby increasing the potential for maintening viable populations of both species.
Designation of the three-toed woodpecker as an Indicator Species for mature
and old growth lodgepole pine appeared appropriate, but only at elevations greater
than 4500 ft. Much of the pure lodgepole pine on the east slope of the Cascade
Mountain Range in Oregon occurs at elevations less than 4500 ft. We recommended
the black-backed woodpecker as an Indicator Species for mature and old growth
lodgepole pine, instead of the three-toed woodpecker. Unlike the three-toed

‘woodpecker, the black-backed woodpecker used a range of elevations coincident with

ledgepole pine. Futher, it responded to play-back recordings more frequently, over a
longer time pericd, and with louder vocalizations than the three-toed woodpecker
thus may be more effectively monitored than the three-toed woodpecker.
UnWﬂon is available, we believe the most effective method of
insuring habitat for three-toed and black-backed woodpeckers is to exempt areas (i.e.
Woodpecker Management Areas) from commerdial or salvage timber management
and place these areas undera special management strategy, which retains the
characteristics of mature or overmature lodgepole pine habitat as long as possible,
without treatment. Woodpecker Management Areas should be in lodgepole pine or
lodgepole pine-dominated stands with the greatest probability of surviving the
longest time, but if these stands no longer retain the characteristics of mature and

overmature stands, or if the number of trees remaining is inadequate to support a
 pair of woodpeckers, then the des:gnated Woodpecker Management Area should be |

' relocated to a selected replacement Replacement stands should be selected now, to

provide the earliest possible replacement for declining Woodpecker Management

- Areas. Woodpecker Management Areas, and replacement areas, may be within areas

previously designated as protected, such as old-growth areas, Spotted Owl Habitat
Areas, winter recreation sites, Research Natural Areas, etc. Management Areas eas for
each pair of three-toed woodpeckers should be 528 acres of lodgepole pine or mixed
conifer forest in mature and overmature condition and at an elevation of 4500 ft or
higher. Management Areas for each pair of black-backed woodpeckers should be 956
acres of lodgepole pine or lodgepole pine-dominated mixed conifer forest in mature
aan. One Management Area of 956 acres, at an elevation of
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4500 ft or higher, could be designated for 1 pair of both species. Hdwever,

Management Areas for black-backed woodpeckers should not be restricted to

elevations greater than 4500 ft because this species may be better adapted to

conditions at lower elevations. A e
Black-backed woodpeckers are not currently assigned a special status (e. g. /Of‘ /WJ

Indicator Species), thus designation of Woodpecker Management Areas may not be

practical at this time. An alternative management strategy can be apphed ona

sale-by-sale basis. On each sale, habitat can be preserved for each pair of black—backed

woodpeckers by removing 956 acres of inter-connected blocks of mature/overmature

habitat from harvest. For example, if a sale area is 9500 acres of mature o, ) A 50
=7

overmature lodgepole pine-dominated habitat, management at 60% &f Potential

would be for 6 pairs, or 6 areas of 950 acres each. The traditi or 4’ -

management of cavity-nesters at 60% of potential by retaining 60% of the snags and
live replacement tree may be ineffective for black-backed and three-toed woodpeckers \
A\

for two reasons. One- snags provide more than nesting habitat; snag retention at
— o itasat

the 60% level is unlikely to occur in sufficient amounts to provide adequate feeding

substrate for species dependent on wood-boring insects associated with trees with

flaky/scaly bark. Two - this approach addresses a singular, albeit a key, component of
the spedies’ habitat. The interrelationships of an old growth, or mature/overmature

 ecosystem, and the species associated with it, are little known, butlikely complex. "
‘Landr managers do not, at this time, have the mmemam

habitat and insure these interrelationships will be maintained.
The figures for home range sizes and the amount of mature or overmature

bo
S 0 stands used by woodpeckers were estimated under conditions of abundant food
6\5 \7’4 supply.As the mountain pine beetle epidemic runs its course, and prey abundance
%a ) declines, it is likely that the amount of area required to support a pair of three-toed or

black-backed woodw,,ing‘ease.

Three-toed and black-backed woodpeckers should be monitored to track
changes in populaﬁon levels as the moxintain pine‘beeﬂe epidemic runs its course
and as the forest becomes increasingly managed, resulting in reduced levels of
disease and decay. Survey routes to document number of woodpecker responses
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EVIDENCE OF SNOW-PLUNGING
BY BOREAL AND BARRED OWLS

ROBERT W. NERO, Box 14, 1495 St. James Street, Winnipeg, Manitoba,

R3H 0wWa

In 1978, Curry-Lindahl, in his fore-
ward to a major reference on techni-
cal publications about owls, noted
that “...many species of owls rely not
only on a sensitive vision, but, if nec-
essary, to a considerable extent also
on remarkable auditory powers when
hunting rodents and shrews during
the winter when these mammals
often move under the snow cover. At
least the tawny owl, Short-eared Ow!
(Asio flammeus) and Long-eared
Owl (A. otus) are able to localize
from the air, invisible small mammals
and to catch them 'blindly' on the
right spot below the snow surface.
Probably also other species of owls
use this technique; | am almost cer-
tain that the Boreal (Tengmalm's)
owl (Aegolius funereus) does it."”?

Snow-plunging as a method of ob-
taining prey under deep snow condi-
tions is so common a characteristic
of the Great Gray Owl that plunge-
marks can be used to prove the
presence of this  species.'>®
Norberg, in a review of feeding be-
haviour of northern forest owls,
pointed out that the large size of the
Great Gray Owl's head and face “im-
proves its probabilities of auditory
detection of concealed prey and en-
hances localization accuracy. The
asymmetry of the external ears im-
proves sound localization.... s
large weight enables it to make deep
plunge-holes in the snow and to
catch prey deep below the snow sur-
face where lighter owls could not
possibly get at the prey.”® Norberg
cites one report of a Great Gray Owl
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that plunged through a snow crust
hard enough to bear an 80-kg man.®

Typically, a perching or hovering
owl — and the broad wings of the
Great Gray owl suit it admirably for
hovering or gliding slowly — locates
prey by sound, then drops head
downward and forcibly into the snow,
breaking its fall with its wings and
reaching deep with its long legs for
its prey. Mikkola writes: “As it dives
downward its head is suddenly di-
rected towards its prey and it almost
seems that the head hits the surface
of the snow first. However, both Eero
Kemila [whose photo beautifully illus-
trates this behaviour] and Leinonen
... believe that in the instant before
hitting the snow the owl will draw
back its head, extend its legs and
streich its feet forwards with the tal-
ons fully spread. However, the high
speed of the dive renders it impossi-
ble to prove precisely what does
happen by direct observation." Not
all plunge-marks made by Great
Gray :Owls are of the same size: in
some cases, birds drop only their
feet into the snow, barely touching
with their body. At times there may
not even be any mark left by the
wings. Small mammals feeding or
tunnelling at or near the surface of
the snow — and this is not uncom-
mon — may be taken by a shallow
pounce, rather than by a full-out
dive. Thus interpretation of plunge-
marks requires some caution.

Brief mention has been made of
an observation by Richard Knapion

Blue Jay

_Snow-plunging B QmQ Owl.

of snow-plunging by a Boreal Owl.®
Because of the apparent scarcity|of
this behaviour in |this species, Kna p-
ton's note is presented here in defa
for the first timg. The following |is
from a letter he Sent to Soren Bdn-
drup-Nielsen on |25 January 1979:
“A Boreal Owl has been seen in the
Assiniboine . ‘Forest’ here in Win-
nipeg for the past two days; today
(25 January) | observed the bird for
about 35 35:5 at noon while| it
was hunting m.o g ski trails and |in
open spots in thef wood. On one oc-
casion the bird | plunged into the
snow from a perch about 2 metrgs
up in an aspen; the plunging behay
iour seemed similar to that of the
Great Gray Owls |— that is, the bitd
finished its plunge into the snow with
e
e
e

its wings open and resting on tH
surface of the snow (primaries werg
traced on the snow). The plung
hole was about 10 cm deep (esti-
mated, not measured) and the shape
resembled those of Great Grays -
large body Samaa_o: with ‘bulges
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aon the side presumably caused by
wings. It evidently failed to capture
prey, as it flew onto a nearby perch
with nothing in its talons. It continued
hunting by flying distances up to 30
metres, perching and looking intently
at the ground for up to 2 minutes,
then off to another perch, and so on.
The day was cloudy, totally overcast,
hence the bird's activity at midday"
(pers. corres., 26 QOctober 1987, R.
W. Knapton).

As Norberg indicated, the Boreal
Owl may be too light in weight to
successfully snow-plunge. Unless .
the snow is especially soft, it prob-
ably couldn't go deep and, mare-
over, its legs are relatively short
compared to those of the Great Gray
Owl. The Barred Owl, in the same
genus as the Great Gray Owl, and
considerably heavier than the little
Boreal Owl, conceivably could snow-
plunge. Yet this behaviour is appar-
ently uncommon in this species.
Mark Elderkin, who studied Barred
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