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Managemient Recommendaiidns

VEGETATIVE STRUCTURAL STAGES:

Successional stages 1or 8 mixed- spemes ‘forest ecosyste

MiD- AGED
FOREST
DBH: 12-18"

S . YOUNG FOREST
e " DBH: 5412

SEEDLING- SAPLING '
PBH: 1-5* /

Ny

MATU RE FOREST
DBH:18-24"

OLD FOREST
DBH: 24" +.

GRASS-FORB / SHRUB
DBH: 0:1"

Figure 1. Forestvegetation structural stages and their associated dismater breast height (DBH) fanges.

‘Figure 2, Dénse “Hiicket" ¢f simall-diatheter trees.
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Northern Goshawl in the Southwestern United Stales

Table1. Desired forest conditions In thiree forest types for sustaining northern
goshawks and lherr principal prey species i the Southwest.
Home-Range Components.

Attribute . Nest Area” Past Fledging-Family Area Foraging Area . _ .
Pondetosa  -Mixed- Spruce- Ponderasa Mixed- Spruce-
Pine . Species. fir Pine Spediés’ fir:
VES Atribution® o . . o g < e
grass/orb/shrib VES1 {%} 0° 10° 10% 10° 10 10 10°
‘seedling:sapling VES2{%) - 0. 10 10 10 10 10 10
“young forest VSE'3 (%) 0 20 20 (20 20: 20 20
mickaged forest VSS 4 (%) 0 20 20, 20 . 20 20 26
mature forest VES 5 (%) 100. - 20 20. K 20 20 20 20.
old forest VSS 6 (%) 160 20 | o0 20 20 20 20
Canopy:cover o o ) : o - B
 mid-agésd forest VSS 4° NA? 1/3.60% 80+ 60+ 40+ 1/3 604 1260+ -
2/3 504 2/3 40+ 23404
makure forest VSS.& (%) 5070+ B0+ 6D+ 7(?__-;—’- c 4__0+ 50-1-
oldforest VSS 6 {%) 5070+ B0+ 60+ 70+ 40+

Years to. mid-aqed VS8 200250  200-300  200-300 200-250

200-300

“pefing size i - . . »
‘maximum size {acre) NA: 2 2 1 -4 4 1.
width--maxdmum (ft). NA 200 . 150 125 200 200" 125
: Reserve trees® o
; nuriber of groups/acre Al 1 1 oh 1 1 2
number-(pet-group} NA 5. B ] 3-5 6 8
7 . cpening: ﬂiresh@ldg (acres) NA > =1 >05 =1 L =05,
Snags:(no/acre} - NR' 2 . 3 3 2 @ 3
o Downied logs {acre). ‘NR 8 5 5 .3 5 5
o ‘Woody debiis (fonsfacre) NR 57 1615, 1015 . 57 . 615 1015
-1_ 4 Sultable:niest areas only; atiribile values. may vary by forgst type.”
& b yeg: Vegetation Striseiural Stages, a forest.description based on the tree o ameier dfstr:buﬁcn withih a sland. . For example, if the iajority. of the
53 sterns of 4 stand (based on basal arealwers located inthe 12-18 fach diameter class, 'the stand would be classified as.a: V5SS 4. Ganeral
4 diameler imits are: VS8 1= 0-1" DB V5SS 2= 1-5" DBH; VS5 3=5-12" DBH‘ V55-4= 18- 78" DBH VS5 5= 18:24" DBH: VS56 = 24 '+ DBH.
 DBH= Diarmeter at Brazast Height (4.5 ). - i
*® Propartion of the area.
3 -4 NA;not:applicable.
. ® Resgrve.lreés; standing troes /it af:er harvesting that will ba aliowed to become snags anid downedfogs.
toaA; -applicabls; c!umpfness oOr Groups.of targe rées s also desirabl.
% :_ W?Jen threshpid size-is ekceeded, reserve less are ngcessary,
i % Crie-groun per 0.5 dcres.
’j . ' NA; not reqmred bt presence of these feafuresare not detrirnental:
3 f
3 Table 2. Management: recommendahons for sustaimng habitat for northern goshawks
Z -and its pnnr.:ipai prey:species in the Southiwest, .
& Atiribute . Home. Range l::mmpr:nrnenisa o
% . . ' L Nest Area . PEA Foragini Area
& Nuriber of areas _ 8 1 1
% Suitable™ ) ' 3 NA - NA,
~ Replacement™ .8 ' NA ' NA
Size (acre) 30 (Total =180} 420 ' . 5400
Mandagement séason” Oct-Fabi Oit-Feb Year-tong;
Régarieration of forast - :
13T — Nons: b=t Yag
"Aspen & Dak 'None Yes Yes
Planting. _ " None _ Yei . Yes
Thinving from below® | . Mon-uniform spacing Mon-uniform spacing Nen-uniform spacing
Transportation system : _ . o o o
‘Road’ Minimum density bAthimum density Minimum. density
. Skid frails ‘Fermanent:- Permanent ~ Permanent’
Forage ufilization® (%) . . 200" _ 20/40° 20/40° .
Woody debiis treatment [ In Order of Preference |
Prescribed burmng R T
Loppsng & Scattermg 2
Harid pling® 3
Machine grapple pll'ng . MNorig
Dozer: Eihni . . None

: H’efer tg glossary of terms.
. For PFEAs surrounding active nest-aisas, monthis'in-which mapagement activities.are aﬂowgd
A}f}er%g;e forape utiffzation {percent by weight) i herbaceous [ayer/shril-fayéer; ultilization should not exceed 40% of grasses.and forbs and 60% of
F SUDS:. . .
o Not appficable in sprice-fir forest ype,

Executive Summary - 7




Northerr Goshawk In the Soutfiwestern United Stales

Figure 5. Because-of visual limitations in dense forest environments, an open understory enhances
detection and éapture of prey. by goshawks.

downed logs, woody. débris, large trees, ‘openings,
herbacgous and shribby understoriés; and-an
intermixture:of various-forestvegetative §tructural

stages. Prey populations within goshawk. foraging
- areas will be abundarit and sustainable when:

1) the: spemﬁc habitat: attnbutes are:
_ prowdecl _
2) forests contain'large trées and have
‘relatively open tree understories,
_ £y forest Openings-are small {173 - 2 acresy
‘to mediuny.(2-4 acres) in size,
4) patches of dense, mid-aged forests are’

mixed-species forests (5-22 years), These fires
maintained forests that were relatively open and _
dommated.by..mamr_e-_u'ees by regularty biurning and
Xilling smalkitees. In spruce-fir forests, fire intervals
were much lofiger (60-400 years).and fires were
often catastrophic, stand- -replacing events,

Habitat changes-resulting from fire. suppression in
ponderosa pine-and mixed-species, and fo-a lesser -
extent spruce-fir forests, . are:

1) the'replacement of open, single-sioried
stands by dense mulfistoded stands

through free repeneration,

1o LU 2 Y e o vl 1TV L i
5) the majority of forests are in the
"mid-aged,” "matuse,” and "old"
structutal stages.

Present Forest Conditions.
Sonthwestern forests have been altered from

pre-settlement condmons by fire suppressxon, timber
harvesting, livestock. prazing, mining, and

2) loss of natural openings by tree. invagion,
arid
3) changes in the abundance dnd
~ composition of plant species in both the
understory and-overstory. due to plant
succession.

Accumittated fuels and derise forest conditions
restilting fromi fire suppression have also increased’
the: potenual loss of goshawk habitat throngh
catastrophic wildfire and epidemic infestations of

TeCreational Uses. Prior 0 fite SUPIESsion 16 1he
western: United States, ponderosa pine forests were
bumed by. low-intensity surface fires at 2- to 15-year
intervals. Fires burned at. lesser frequenc:es in

insects and diseases, Increased shading from.the -
dense regeneration has also reduced herbaceous and
shrubby inderstories that provide important foods -
and coveér for goshawk prey. Livestock and wildlife.

Executive: Summary 5
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Northern Goshawk it the Sauthwestern United Statés

Executive Summary

The northern goshawk (Accipiter gentilis
.amcapzﬂus) (hereafter called the: ™" goshawk”) is the
largest North. American merber of the-génus
Accipiter, which includes both the: sharp—shmned
hawk (Accipiter striatus) and the Cooper’s hawk
(Accxpzrer coopem‘) It breeds in coniferous,
-deciduous, and mixed forests throughout much of
North. America.

The goshawk isa forest habitat generahst that uses
a variety of forest types, forest ages, structiral
conditions; and suceessional stages. Tt preys on
small- to- medium-sized. birds and marfmals (robms
ahid ch:pmuzﬂcs 10 grouse. and hares), which it
¢aptutes on:the ground, in trees, or in the ait. A
single goshawk may consume one-fo-two prey per
day

‘The principal forest types: occupwd by, the
goshawk in the Southwest are ponderosa pine,
mixéd-species, and spruce-fir. Thereis a concern

that popu]atmns and reproduction of the goshawk are

declining in these forests and elsewhere in the-
western United States. Thesge declines may be
associated with forest changes caused by tirnber
Jarvesting, However, fire suppression; livestock
STAZIDG,. drought, and‘toxic chemicals may be.

‘involved. Becausa of the: concerns over the.effécts.of |

. timber harvesting, the goshawk wag listedas a’
- “gensitive species” by the Southwestern Region of

1982

The Northern Goshawk
Scientific Commiitiee

The Northerti Goshawk. Scxenh.ﬁc Commmittee
(GSC) was established: by the Regidnal Forester, of
the: Southwestem Reglon in the fall of 1990, Its

-3 ciediblé management

thie Forest Service; 1.S. Depanment of Agnculture i

developmient of the"desired:forest conditions” for

the goshawk and its prey required certain
assumptions:

1) goshawks and theéir prey populations are
limited by the availability of their foods
and habitats,

2) the avaﬂabﬁ;ty of abunclam sustamable
prey. populanons reduces-the probablhty

~ that food s lixriiting,

3) extreme fluchyations of goshawk:
populations caused by changes ini the-
‘gbundance. of one Or more prey. will be
dampened wheii a wider variety of prey

: species are-available,

4) the foods and hiabitats of goshawk prey in
southwestern forests are similar in.
adjacent regions, and

5) the forest atirfbutes and. age«classes of
southwestern forests described herein.

can'bé sustained with scientific

These assumptions teveal areas where research is
needed on goshawk and forest écology.

The following are key concepts fundamental to. the
GSC recomimendations:

e Forests within’ poshawk nesting home
ranges: should be an interspersed-mosaic
of structiral Stages — yoling 1o’ ‘old ‘forests.

— to.inicrease the diversity of habitat for
goshawks and their'many prey- species;.
Six vegetation structural stages {VSS)
were ised to describe regeneration,
growth, and development of forests in the.
Southwest (Fig. 1). ‘The proportionsof
the VSS and their interspersion in the
forestis how the GSC described the
forest MOSAIC,. |

] 'The cxtent to WhI{Jh southwestem forests

strategy-to-conserve the goshawk in the sonthwestern
Uhnited States, This report describes the process
used; findings, and recommendations of the scientific
comuiitize, In developing the recommendations, we
used available information on goshawk biology,
behavior, diet,: and habitat. Information-about:

: goshawk foraging ‘hibitat was dugmented with
information on the habitat and foods of its main prey
sPecles From this the GSC developed a set of
esm:d fqr i ndmons“ that, in their best

X il ﬂr\n“hnnﬂc mthe. .

before Eumpean settlement is not well
kiiown. Since European settlertient,.
management practices. {stuch as Umber
harvesting, livestock grazing, and fire-
control) have changed:the structore and
species compoesition of forests Today,
much forested area consists of dense.
hickets™ of: small-diameter trees (Flg AR
-Forest:s containing fhese. thickets are
preagioc . catastyophic, treekﬂhngﬁre and

Southwestam Reglon
Because iiformation on goshawk biology'is

limited, and our ability to produce and sustain cértain.

feresteonditions-over-long.periodsis unknawn, the

' inseccand disease Olttbreaks. Becaussof
'mter~tree competition fot. moisture,

nutrients, and light, these thickets:will not ﬁ zj

“mature into large trees. To-acceleratethe.

Execiitive Summary - f
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development of nnature forests and harge
irées, tree culting und prescribed fire
should be used to (hin forest stands,
concentrating growh on.the'remuaining
trees, o '

Large trees, snags, andlarge downed logs

provide important:habitats for many

Plants:-and animials, and provide organic

matter.to the soil resource. Every acre of

‘a goshawk: nesting home. range should

contain & few large trées in clumps fhat
are never removed, These trees live out
their lives, die (become snags), fall, and

: decompose

Forest regeneration, growth and
development varies among locations
because sité specific productivity différs

greatly throughout:the Southwest.

‘Therefore, no sifigle. managernent
preseription is likely to develop or sustain
the. desued forest conditions on all sites

withincd landscape. In fact, the desired
forest conditions.may not b__e atrainable on

sites with low productivity, and may be-
easily attained.on sites. with high

productivity..

For L pa e mAaRs

Northert Goshawk in the Southweastern United Siates

Components of the Nesting

Homie Range

Three components of a goshawks-nesting horne
range (about 6,000 acres) were identified: nest area,
post ﬂedgmg-fannly area (PFA), and. foragmg area,.
“The size of these horme range components hig been-
determined from behavioral and radio-telemetry

studies of goshawks,

The nest area (approximately 30 acres);, which
may include more than-one nest, is typically: Tocated
ona northerly aspect in a drainage or canyon, .and is
ofteninear a stream. Nest areas contain ope ormiore

stands of Targe; old tices: with a'dénse: CATOPY COVer

(Fig.3). A goshawk pair occupies its nest.area from
early Marchuntil late September. The nest aréa is
the center of all movements.and behayiors associated
with breedmg from courtshxp through ﬂedgmg

‘Most goshawks have two to four alterate nest areas

‘within their home range;’ alternate pest areas: may be
used in differént years, 4nd some may be usedfor -

-decades;

The post’ fiedgmg—famlly area (PFA)}

(approximatély 420:acres) surmunds the nest-area,
Because of its size, it typmally includes a vanety of
forest types and: conditions. The PFA. appears o

‘Figure 3, Nestareas contairni-ohs or more stands of large, oldiirees with a dense ednopy.

-correspond 16 the: terntory (defended area) of a

Executive Summary -3
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Management Recom m_endatfons

goshawk pair, and represents an arca of eoncenirated

use by the family from the time: the young leave the.
nest until they are no longer dependent on the adlts
for food (up td pwo months). These areas are

"1mp0rtam for. fledglmgs, théy provide hiding cover. .

and prey on which:10 develop hunting skills, PFAS

“have patches of dense trees, devalopacl herbaceous.
-and/or shriabby understories, and habitat attributes

(suags, downedlogs, staall: openings) that are crtical

for miny. goshawk prey (Fig. 4.

The foraging aréa is-approximately 5 400 actes in
size, and surrounds the PFA. Hunting goshawks-

'ewdently use available habitats opportunistically.

This opportunism suggests thatthe choice of

foraging hiabitat by. goshawks may be-as closely tied
to.prey. availability ds 10 liabitat structure and
composition. ‘(Goshawks hunt frof tree percies by
scanming lower portions of the forest (ground, lower
canopy) for prey. Because of visual limitations in
dense forest environments, an-open understory
enhances defeétion and capture of prey {Fig. 5).
Raptor: (hawks, falcons; owls) populations are- often.
limited by availability and abundance of their prey.
The recommendations preésented herg are based on
information available onhow. foragmg goshawks use

their habitat, and was supplementsd with mformahon

‘on the babitats, foods. ané-coVet ‘of imnportant
‘goshawk prey.

Goshawk Prey

A comparison of goshawk diets from disparate.

‘areas, within North America showed that, while as

many as 50 species are eaten; aboit 20-are common

“inthe diets, Fourteen species were ifaportant inl thé-

diet'of southwesiern ‘gosbawks; . Information.on'the
distribution, habitat, spemal habltat needs; hoine
range size, and populations of these 14 prey. species

were: gleaned fromi the literatuze. A synsthiesis of this® . !\
L aft

information provided.a set. of "desu'ed forest
conditions” that-would result.in. sustamable
popu]atwns of’ each prey Bé ey
ikel

ted goshawlc prey: include squirrels, rabbits,
‘woodpeckers, jays, aiid grouse. “Specific habitat
attributes used: by these: specws mclude SNAgS,.

Figure 4. PFAs have patches 6 dense TESS,. developed ‘herbaceous and/or: shrubby undarstorles and habita! attrtbutes

‘(snaygs, downed Iogs, small. upemngs} ‘that are éritical for many gashawk prey

L]
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Northern Goshawic in the Southwestern Unite Stztis

F'gure 5..Because of \ﬂsua! limitations in dense forest environments, an open understory enhances
detection and capture of prey by goshawks.

downed logs, woody debris, large trees, opemngs
herbaceous and. shrubby understories, and. an
intermoixtiire. of various forést vegetative structiral
‘stages: Prey populdtions’ within: goshawk foraging
areds will be abundant.and sustainable when;
1) the specific habitat attributes are:
provided, -
2) foresis contain large trees and'have
rclat:tvely open {ree understories,
:.3) forest openings are small (1/3- '2 acres)
o' medium (2-4 acres) i si
4) patchesof derise, rid-aged forests are

M_.,é

mu:ed-specres forests (5-22: years) These fires.

‘maintained forests that were- felatively open and

dominated by mature trees by regularly burning and.
killing sroall trees, In spruce-fir forests, fire intervals
were much longer (60-400 years) and fires were.
often. catastrophzc stand-replacing évents.

Habitat changes resilting froin fire. suppression-in

‘ponderosa pine and mixed-species, and to a lesser
exient spruce-fir forests, are:

1y e Ieplacament o_f open; single-storied
stands_by erise multistoried stands?

[

Al _-.----"‘!'.\-"""

scaitered. throughout, and
5) t_he majority of forests are in the
“miid-aged.” "raanire," and "old"
structiral stages.

Present Forest Conditions:

Southwestemn forests have beed altered from
pre-settlernerit conditions by firé suppression, timber
harvesting, livestock grazmg, mmmg, and
recréational uses. Priosto f e suppréssion in e
‘western United States, POR erosa pine forests were
bumed by Iow»mtenslty suxface fires at 2- to. 15-year
intervals, Fires burned-at lesser frequencies in

2) loss of natural.openings by tree invasion,
and

3) changes'in tie abundance and
composition of plant species in-both the
uniderstory and overstory due to plant
succession,

Accumulated fuels and dense forest.conditions
resulting from fire suppression have also-incredsed
the potential 16ss of goshawk: habitat, through
catastrophic wildfire and epidemic infestations of

-insects and diseases. Increased shading from the
-dense regeneration has also, reduced hetbaceous and

shrybby understories that prowde important foods
and cover for: goshawk prey; Livestock and wﬂdhfe

Executive Summary &
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Kanagement Recommentlations.

browsing dnd-grazing have accentuared this joss. In
addition 10 these changes; timber harvesting, which
began in the 1800s, has focused on large trees,
resulting in few remaining mature and old. forests
and associated habitat attributes.

Management Recommendations

The present.conditions-in southwestern ponderosa
pine and mixed-species forests reflect the-extent of
human interference with naturil:progesses, Given
the improbability-of returning t0 the previous

frequencies of natural distaibances; some active
-management (mainly thinning and prescnbed fire)
will be mecessary to produce and maifiain: the
desired coaditions for suslainmg goshawks and théir
prey. Insomie syruce—ﬁr forests; natural processes
are stll: fm:cuonmg and little orno management may
be necessary to maintain the desired conditions.

These recommendations wete Speclﬁcally _
desi gaed to provide breeding season habiist for the
goshawk anditsprey. It is not known whether
goshawks in the Southwest winter on their nesting

“home ranges; if they do winter-there, then these.
“reconpnendations wﬂl provxde habitat and food
year-round. . .

Nest Areas (30 acres each)
Three suitable nest ateas should be mairitained per
home range. I addition, three replacement nest
areas per home range should be in a development
phiase, using intermédiate treatment and prescribed
fire. Suitable areas:may be lost becase of insect
epidemics, catastrophic fire, or ‘other factors. Nest
areas are typified by one.or more stands of fiaturé or
-old trees and denseforest canopies. No'adverse .
management activities should oeciirat any Hme in.
suitable riést areas. Desired forest conditions for the
nest stands and management recommendations for
tnaintzining and developing nest stands within nest
aréas arg presented in Tables 1 and 2.

o

The PPA contams a vanety of forest condmons
and prey habitat atteibutes, Interspersed small
Openings, snags, downed Iogs; 4nd woody debris are
critical PFA. attributes. To sustain the desired canopy
cover, size of trees, and the spec;.ﬁed portios of
different forest ages within the PFA, régeneration of
10 percent of the PFA may betequired every 20
years. Othér management tools, such.as prescnbed
fire'and removing understory trees, are suggested for

(Table 23,

Small.openings in the forest are desired habit
some prey species and are reqjred for forest
regeneration (Fig. 6). 1If forgsted: openmgs are
acre or greater in Ponderosa pie and tixed spe
then'3 to 6'large mature afid/or résérve old trees
acre should be left in groups. If spruce-fir forest
openings.aie’0.5 aéres or greater, a group of 6 )
reserve trees are reqtured per 0.5 deres. Reserve
trées; are not necessary in srallér openmgs, this
component.can be met in adjacent forested areas
Ponderosa pioe and. other seral ¢onifers can be:
planted and, depending on forest type, aspen-an
oak regenerition are éncouraged.. Snags, downec
logs, and woody debris should be present throug]
the PFA.

All mdndgement activities in (he PFA- should b
imited to the pedod from October thirough Febru
Prescribed burning is the preférred method for
management Of woody debris. Thinning from be
{removing understory tre€s) is preferred for
maintdiring desired forest structures, ‘and a ‘variat
spacing of trees is preferred-for developing group

- trees with. mterlockmg crowng. Road densities

should be. minimized, and permanent skid trails
should be used in liei of permanent roads. Foragy
utilization should average 20 percent by weight ar

should not-exceed 40 percent in any drea to maint
‘grass and forb Iayer Browse utilization should

average 40 percent by weight (Table 2), These
recommendations are'désigneéd to provide. foods

'(Ieafy material, berries) and cover for goshawk pre

Foragmg Area (5,400 acres) '
‘Both the desired.conditions and the managemen

recomméndations for the foraging area.are’ strnilar

the PFA, The distribution and propostion of
vegetawe structural stages ang the. requirements fc
habitat atiributes such as reserve. lIees snags; and

downed: logs are the same as the. PFA. Because the
,__foragmg area néed not provide hiding coverfor

gimg-goshawiis; d More open canopy.is preferrt
~40 percent in the'mid-aged forests and 40:to 60

. per.cgnt in the mature and old forests, Aepending on
- the forestype. Openings (up to 4 dcres), for
herbaceous-and shrubby understory.development ar

tree regeneration, are desired in ponderosa pine and

‘mixed-species forests; smaller openings are desired.

in spruce-fir forests (Table 1). Specific managemen
recomimiendations 1o obtain:the desited conditions fi
the foraging area-are. identical to-the PFA (Table 2)

su_S_t.a_u_lmg other critical elements- @Eoshawk.ha_bit_at
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