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Mamigement Recommendations 

VEGETATIVE STRUCTURAL STAGES: 
Successional stages for a mixed-species forest ecosyste 

YOUNG FOREST 
DBH: 5-12-" 

SEEDLING-SAPLING 
DBH: 1-5" 

D 

D 
GRASS-FORB I SHRUB 
DBH: 0-1" 

111n11 MID-AGED 
11,,1 FOREST 

[)BH:12-18" 

MATURE FOREST 
D,BH: 18-24H 

OLD FOREST 
DBH: 24"+ 

Figure 1. Forest vegetatfon structural stages and their associated diameter breast height (DBH) ranges. 

Figure 2. Dense ~thickee ~f small-diameter trees. 
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Northern Goshawk in the Southwestern United States 

Table 1. Desired forest conditions ln three fores! types for sustaining northern 
goshawks and their principal prey species in the Southwest. 

Home-Range Components 

Attribute Nest Area" Po'st Fledging-Family Area ~~--_JFaosr,~gW;">991AS<<•••-occccc-
Ponderosa Mixed- Spruce- Ponderosa Mixed- Spruce-

Pine S ecies fir Pine S ecies fir 

VSS distribution 
grass/forb/shrub VSS 1 (¾) 
seedling-sapling VSS 2 {%) 
young !Crest VSS 3 (%) 
mid-aged forest VSS 4 (%) 
mature forest VSS-5 (%) 
old forest VSS 6 (%) 

Canopy cover 
mid-aged forest VS$ 4" 

mature forest VSS,5 (%) 
old.forest VSS 6 {%) 

Years to mid-aged VSS 6 
-Opefiirig size 

maximum size (acre) 
widlh--maximum (ft) 

Reserve treese 

o" 
0 
0 
0 

100 
100 

NA' 

50-70+ 
50°70+ 

200-300 

NA 
NA 

number of groups/acre A1 

10" 
10 
20 
2{l 

20 
20 

1/360"+ 
2/3 50+ 

50+ 
50+ 

200-250 

2 
200 

number (per-group) NA 3-5 
openlng.threstiet~~ (acres) NA > 1 

Snags (no/acre) NA' 2 
Downed logs {acre) NA 3 
Wooctidebris (tons/acre) NA 5-7 

10' 
10 
20 
20 
20 
20 

60+ 

60+ 
60+ 

200-300 

2 
150 

1 
6 

>1 
3 
5 

10-15 

10" 
10 
20 
20 
20 
20 

'60+ 

7Q+ 
70+ 

200c300 

1 
125 

2" 
6 

>0.5 
3 
5 

10-15 

10" 
10 
20 
20 
20 
20 

40+ 

40+ 
40+ 

200-250 

4 
200 

1 
3-5 
>1 

2 
3 

5-7 

10' 
10 
20 
20 
20 
20 

1/3 60+ 
2/3 40+ 

50+ 
,;6Q~o-<• 

2oc/36o 

4 
200 

1 
6 

>1 
3 
5 

10-15 

10" 
10 
20 
20 
20 
20 

1/3 60+ 
2/3 40+ 

60+ 
; ,•!'1•·60..4 

200-300 

1. 
125 

6 
>0.5 

3 
5 

10-15 

a Suilable·hest areas only; att[ibute values may vary by forest type. 
b VSS; Vegetslion Structural Stages, a forest description based on the lree diameterdistribvtion within -a stand. For example, if the majority of.the 

stems of a stand (based.OT/ basa/ are~1wera located In the ·12-18 fnch diameter class, the stand would be classified as a VSS 4. Genera{ 
diameler limi1s are: VSS 1= 0-1" DBH; VSS 2: 1-5" DBH; VSS & 5-12" DBH; VSS 4cc. 12-18" DBH; VSS 5= 18·24" DBH; VSS 6 = 24"+ DBH. 
DBH= Diameter at Breast Height (4.5 ft.). 

c Proportion of the area; 
d NA; not applicable. 
0 Reserve trees: staqding t,rees JlJ!t atter harvesting that will be allowed to become snags and downed iogs. 
1 A; applicable; c/umpfness, or groups of large frees·fs also desirable. 
9 When threshold size is exceeded, reserve trees are necessary. 
~ One gro1Jp per 6.5 "Beres. 
' NR; not required, but presence of these features are not detrimental. 

Table 2, Management recommendations for sustaining habitat for northern goshawks 
and its principal prey species in the Southwest 

Home Range Components5 

PFA 
Attribute 

Number of areas 
Suitable" 
Aeplacementa 

Size (acre) 
Managerrienl seasonb 
Regeneration of forest 

Aspen& Oak 
Planting 

Thinning.from below" 
Transportation system 

Road 
Skid trails 

Forage utmzation" (%) 
Woodj debris treatment 

Prescribed burninga,d 

Nest Area 
6 
3 
3 

30 (Total =180) 
Oct-Feb 

None 
None 

Non-uniform spacing 

Minimum density 
Per'manent 

20/40c 

Lopping & Scattering" 2 
Handpilinif 3 
Machine grapple pinng" None 
Dozef· iliR None 

b Refer to glossary of terms. 

1 
NA 
NA 
420 

OCt•Feb 

Yes 
Yes 

Non•uniform spacing 

M!nimuni denslty 
Permanent 

20/40c 
In Order of Preference 

1 
2 
3 
3 
4 

Fora in .Area 
1 

NA 
NA 

5,400 
Year-long 

Yes 
Yes 

Non-uniform S:Paping 

Minimum denslty 
Permanen! 

20/40" 

1 
2 
3 
3 
4 

c For PFAs su,rounding active nest areas, months in which management actMties are allowed. 
Average forage utilization (pfJrcem by weight) in herbaciious /ayedshrub layer; utilization should not exceed 40% of grasses and torbs and 60% of 
shrubs. • 

d Not applicable in spruce-fir forest lype. 

--~~---~~---
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Northern Goshawk (n the Sor..ithwestern United States 

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

downed logs, woody debris, large.trees, openings, 
herbaceous and shrubby understories, and an 
intennixture of various forest vegetative structural 
stages. Prey populations within goshaw]c foraging 

• areas will be abundant and· sustainable when: 
1) the specific habitat attributes are 

pmvided, 
2) forests contain-large trees and have 

relatively open tree understories, 
3) forest openings are small (1/3 - 2 acres) 

to medium (2-4 acres) in size, 
4) patches of dense, mid-aged forests are· 

scatterettt:broUg 
5) the majority of forests are in the 

"mid-aged,"' "mature," ,and "old" 
structural stages, 

Present Forest Conditions 

mixed-species fore~ts (5-22 years), These fires 
maintained forests that were relatively open and 
dominated by n;iature trees by regularly burning and 
killing small trees. In spruce-fir forests, fire intervals 
were ·much longer (60-400 years) and fires were 
often catastrophic, stand-replacing events. 

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

1) the replacement of open, single-storied 
stands by dense multistoried stands 

2) loss of natural openings by tree invasion, 
and 

3) changes'io the abundance and 
composition of plant species in both the 
understory and overstory due to plant 
succession. 

Accumulated fuels and dense forest conditions 
Southwestern forests have been altered from resulting from fire suppr~sion have also increased 

pre-settlement conditions by fire suppression, timber the potential loss of goshawk habitat through 
h,lfVesting, 1ivestock.grazing,.mining, and •• catastrophic wildfire and epidemic infe.stations of 
recreational uses. Prior to fire suppressio.iiTnfue~·~-~=~~- ·msects and ·diseases. Increased shading from !:'fie'" 
western United States, ponderosa pine forests were dense regeneration has also reduced herbaceous and 
burned by low-intensity surface fues at 2- to 15-year shrubby understories that provide important food<; 
intervals. Fires burned at lesser frequencies in and cover for goshawk prey. Livestock and wildlife 
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Northern Goshawk in the Southwestern United Slates 

Executive Summary 
Toe, northern goshawk (Acciplrer gentilis 

atricapillus) (hereafter call_ed the "goshawk") is the 
largest North American member of the genus 
Accipitet, Which includes both the shfilIVihinned 
hawk (Accipiter striatus) and the Cooper's hawk 
(Accipiter cooperit). It breeds in coniferous, 
deciduous, and mixed forests througbout much of 
North America. 

The go_Shawk is a forest habitat generalist that uses 
a variety of forest types, forest ages, structural 
conditions, and successional stages. It preys on 
small- to medium-sized birds and mammals (robins 
and chipmunks to grouse and hares), which it 
captures on the.ground, in trees, or in the air. A. 
single gosha.yk may consume one-to-two prey per 
day. 

Toe principal forest types occupied by, the 
goshawk in the Sotitbwest are ponderosa pine, 
mixed-species, and spruce-fir. The«: is a concern 
that populations and reproduction of the goshawk are 
declining in these forests and elsewhere in the 
western United States. These declines may be 
associated ·with forest changes caus~d by timber 
. harvesting. However, fire suppression, livestock 
grazing, drought, and toxic chemicals may be 
involved. Becau~e of the (?ODCems over the effects of 
tiµlberharvesting, the ,goshawk was listed as a -
"Sensitive species" by the S01.1thwes~m Region of 
the Forest Sezyice, U:S. Department of Agriculture in 
1982. • 

The Northern Gos hawk 
SCienti~ic -c01Turtittee 

development of the "desired forest conditions" for 
the goshawk and its prey required certain 
assumptions: 

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

2) the availability of abundant, sustainable 
prey populatioru; reduces the probability 
that food is limiting, 

3) extreme fluctuations of goshawk 
populations caused by changes ih the 
abundance of one or more prey will be 
dampened wberi a wider variety of prey 
species are avaTiable, 

4) the foods and habitats ofgoshawkprey in 
southwestern forests are similar in 
adjacent region&, and 

5) the forest attributes and age~c1asses of 
southwestern forests described berein 
can be sustained with scientjfic 
management. 

These assumptions reveal areas where research is 
needed on gosbaWk and forest ecology . 

Toe following are key concepts fundamental to the 
GSC recommendations: 

• Forests withiri-goshawk nesting home 
ranges shcitlld be ·an inteispersedmosaic 
of structural stages-young to-old'forests 
- to, irictease the diversity ofhabitatfor 
goshawks and 'their ·many prey species. 
Six vegetation structural-Stag(}S (VSS) 
·were used to describe regeneration, 
growth, and development of forests in the 
Southwest· (Fig. 1). 1.lle proportions of 
the VSS and their interspersion .in the 
forest"is how Qie GSC described the The Northern Goshawk Scientific Committee 

(GSC) was established by·the Regional :Poreste,::_of 
the ~outhwesternRegion in the fall of 1990. Its forest:tjlosaic'.. ·- -

=====~~~~!¥~~~~§5~~~~!g~~SczC=====• The extent lo whichsouµIwe·stem forests _ ¥!@<-Yfll.S !O de)'el9P'c!'.'!'.!W!1e manag'ill)ent .were.modlfie.U-"1,j~ • ½cc===== 
strategy-to Conserve. the goshilwk lll the soutiiW'estem ~ ~~ 

before' European settlement is not well United States, Tbis_report describys the proce·ss 
used, findings, and recommendations of the scientific known. Since European se~uement, 
committee. In developing the recommendatfons, we management practices (such as timber 
used· available information on goshawk bioiogy, h.i.rvestirig, livestock. grazing, and fire. 
behavior, diet, and habitat Information about control) have changed ·the structure and 
gosl;rawk foraging hilbitat was augmented with species coniposition of fotests. Today, 
infonnatibn on the habitat and food_s of its main prey much forested area consists of dense 
species. From this the GSC developed a set of "thickets" of small-diameter trees (Fig. 2). 
"desired forest conditions" _that, in their best Forests containing these thickets are 

--~--~--=-a<oo,s· t>-sin the _ prone to catl!Stropbic, tree-killing.fire, and 
SoutbWestem.Region, msect and disease outbreaks. Becil.tISe-cif 

Because information on goshawk biology is inter~tree competition for moisture, 
limited, and our ability to produce and sustain certain_ n~trients, and light, these thickets will not S, £3 

·~-,--f.er-est~oondiOOns.e()v-er-long..petiodsJ~~-~~~ trees. To accelerate-the 
• -----~ 
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development of mawre forests and large 
trees, tree cutting anJ prescribed fire 
should be used to thin forest stands, 
concentrating growl11 on U1e remaining 
trees. 

., Large trees, snags, and large downed logs 
provide important habitats for many 
plants and animals, and provide organic 
matter to tlie soil resource. Every acre of 
a goshawk nesting-home iange should 
cbntain a few large trees in clumps that 
are-n·ever removed. These trees live out 
their lives, die (become snags), fall, and· 
decompose, 

o Forest regeneration, growth, and 
development varies among locations 
because site specific productivity differs 
greatly throughout the Southwest. 
Therefore, no single management 
prescription is like1y to develop or sustain 
the desired forest conditions on all sites 
within a landscape. In fact, the desired 
forest corn;litions may not be attainable on 
sites with low pr.oductivit)', apd may be 
easily attained on sftes with.high 
productivity. 

Northern Goshawk in /he Southwestc;n U11iled Stales 

Components of the Nesting 
Home Range 

Titrcec components of a goshawk's nesting home 
range (about .6,000 acres) were identified: nest area, 
posl fledging-family area (PFA), and foraging area. 
The size of these home range components has been 
determined from behavioral and radio-telemetry 
studies of goshawks, 

The nest area (approximately 30 acres), which 
roay include more than one nest, is typically located 
on a northerly aspect in a drainage or canyon, and is 
often near a slream Nest areas contain one or.more 
stands of large, old trees with a dense-canopy cover 
(Fig. 3). A gOshawk pair occupies its nest area from 
early Matcb until late September. The nest area is 
the center of all movements and behaviors associated 
with breeding from courtship through fledging. 
Most goshawks have two to four alternate nest areas 
within their home range; alternate nest areas may be 
used in different years, and some may be used for 
decades, , 

The post Hedging-family area (PFA) 
(approximately 420 acres) smrounds the nest area. 
Because of its size, it typically includes a variety of 
forest types and conditions. The PFA appears to 
correspond to the territory (defended area) ofa 

Figure 3. Nest areas contain one or more S~nds of large, old trees with a dense cijnoj:ly. 

Executive Summary • 3 



Managemeht Recommem;Jattons 

goshawk pair, and represents an area of concentrated 
use by the family from the time the yoWlg leave the 
nest W1til they are no longer dependent on the adults 
for food (up to two months). These areas. are 
important :for fledglings; they provide hiding cover 
and prey on wP,ich to develop hunting skills. PFAs 
have patches of dense trees, developed h.erbaceous 
and/or shrubby understories, and habitat attributes 
(snags, downed logs, ·small openings) that are critical 
for many goshawk prey (Fig. 4). 

The foraging area is approximately 5,400 acres in 
size, and surrounds the PFA. Hunting goshawks 
evidently use available habitats opportunistically. 
This opportunism suggests that the choice Of 
foraging habitat by goshawks may be as closely tied 
to prey availability as to habitat structure and 
composition. Goshawks hunt from tree perches by 
scanning lower portions of the forest (groW1d, lower 
canopy) for prey. Because of visual liniitations in 
dense forest environments, an open understocy 
enhances detection and capture of prey{Fig. 5). 
Rap tor (hawks, falcons, owls) populations are often 
limited by availability and abundance of their prey. 
The recommendations presented here are based on 
information available on how foraging goshawks. use 

their habitat, and was suppli;;mented with information 
on the babitat.s, foods. aruf-eo~':'er of important 
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, about 20 are common 
in the diets. Fourteen species were in)portant in the 
diet of southwestern goshawks. Jnfonilation on the 
distribution, habitat, special habitat needs, home 
range size, and populations of these 14 prey species 
were gleaned from the literature. A synthesis of this ... 1 -\_ _ ,, t)l 
information provided a set of :·desire~ forest • W. ~ 
conditions" that would result 10 sustamable ·~ ~ 
populations of-each:prey. B~lJ._se:hti'~~,wrey ~.y> . 
species is like~y,l9,,~0 ab.up~!!t:W:@p.~J:i;;ttt~µpport fJJJ· i 

.. ;gµSh3'WKS, :es.~Pf@Y ~tirpig-t)1e.:~teUJ1d1:extreme . • • 
-~A¼i~,;p,t,~frfY#~ilS -tp~P:9dt~t~~gh9, a 
,;hilbit1\tf{Ot' a_::tr~fy0pulati0Jls of"aU 14 prey._.are, • 
ne;ce•s•aj.-:;,. .::.<.' • 
'•."•St~fe~ted goshawk prey include squirrels, rabbits, 
woodpeckers, jays, and grouse. Specific habita,t 
attributes- used by these species include: snags, 

Agure 4. PFAs have patches of deflse trees, devel:oped herbaceous and/or shrubby understorl~ •. and habitat.attributes 
(snags, downed logs, small openings) that are critical for many goshawk prey. 
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Northern Goshawk In the Southwestern Unit 
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Figure 5. Because of visual limitations in dense forCSt environments, an open understory enhances 
detection and capture of prey by goshawks. 

downed logs,. woody debris, large trees, openings, 
herbaceous aild shrubby understories, and an 
intennixture of various forest vegetative.struCrural 
stages. Prey populations within goshawk foraging 
areas will be abundant and sustainable when: 

1) the specific habitat attribtites are _ 
provided, ~1 

2) forests contain large trees and.have \ 
relatively open tree undefStories, I\ 

3) forest openings are swl (1/3 - 2 acres) L\ 
to medium (2·4'lacres)in size, .. ,,. f 

4 atcbes of aen·se mid-a ed forests are 1 
scattere oug out, an 

5) the majority of forests are in the 
"iru:O:.:igecL"' "mature." and "old'' 
structural stages. 

Present Forest Conditions 

Southwestern forests have be·en altered from 
pre-settlement conditions by fire suppression, timber 
harvesting, livestock grazing, mining, and 
recreationahtses. Prior.~ ~e suppression in the 
·west.em United States·, porulerosa pine forests were 
burned by low-intensity surface fires at 2- to 15-year 
intervals. Fires burned at lesser frequencies in 

mixed-species forests (5-22 years). These fires 
maintained forests 1hat were relatively open and 
dominated, by mature trees by regularly burning and 
killing small trees. In spruce-fir forests, fire intervals 
were much longer (60-400 years) and fires were 
often catastrophic, stand-replacing events. 

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

I) tlleJ~pla(;eynent of open, single-storied 
stands by aense ri:miiistciried Standst 

alie•======== 
2) loss of natural openings by tree invasion,_ 

and 
3) changes in the abundance and 

composition of plant species in both the 
understocy and overstory due to plant 
succession. 

Accumulated fuels and dense forest conditions 
resulting from Ilfe suppression have also increased 
the potential loss of goshawk habitat through 
catastrophic wildfire and epidemic infestations _of 
·insects and diseases. Increas_ed shading from the 
dense regeneration has also reduced herbaceotl.$ and 
shrubby understories that provide important foods 
and cover for goshawk prey. Livestock and wildlife 
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Management Recommendations 

browsing and grazing have accentuated this Joss. In 
addition to these changes, timber harvesting, which 
began in the l800s, has focused on large trees, 
re.sulting 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 
hUillal;l interference with natural-processes. Given 
the improbability of returning to the previous 
frequencies of n·atural disturbances, some active 
management (mainly thinning and prescribedfire) 
will be-necessary to _produce and maim:ain the 
desired conditions for sustaining goshawks and their 
prey, In some-spruce-fir forests, natural processes 
are still ft:inctionfug and little or no management may 
be necessary to maintain the desired conditions. 

These recommendations were specifically 
d~igned to provide breeding season habitat for the 
goshawk and i~ prey. It is not known whether 
goshawks in the Southwest winter on their nesting 
home ranges;·_ if they do winter there, then these 
recommendations will provide habitat and food 
year-round. 

Nest Areas (30 acres each) 
Three suitable nest areas should be maintained per 

home range. In addition, three rep1acenient nest 
areas per home range should be in a develoI}metlt 
phase, using intermediate treatment and prescribed 
fire. Suitable.areas may be lost because of insect 
epidemics, catastrophic fire, or other factors. Nest 
areas are typified by one or more stands of marure or 
oJd trees and dense.forest canopies. No ·adverse 
management activities should occur at any time in 
suitable nest areas. Desired forest conditions for the 
nest siands. and management recommendations for 
maintaining· and developing nest stands within nest 
areas are presented in Th.hies 1 and 2. 

-a 
The PFA contains a variety of forest conditions 

and prey habitat attributes. Interspersed small 
openings, snags, downed logs, .and woody ·debris are 
criticai'PFA attnDUtes. To sustain the desir~d canopy 
cover, size of trees, and the specified portions of 
different forest ages :-,vitbin the PFA, regeneration of 
10 percent of the PFA may be required every 20 
years. Other management tools, such as prescribed 
fire and removing tmderstory trees, are suggested for 
sustaining ot1}er cnµcaJ elements of oshawk habitat 

(T'Jble 2). 
Small openings in the forest are desired h::i.bit 

some prey species and are required for forest 
regeneration (Fig. 6). If forested openings are 1 
acre or greater iO Ponderosa pine and mixed spe 
then 3 to 6 large mature amV0r reserve old trees 
acre should be left in grollps, If spruce-fir forest 
openings are 0,5 acres or greater, a group of 6 . 
reserve trees are required per 0.5 acres. Reserve 
trees are not necessary in smaller openings; this 
component can be met in adjacent forested areas 
Ponderosa pine and other seral conifers can be 
planted, and, depending on forest type, aspen am 
oak regeneration are encouraged. Snags, downec 
logs, and woody debris should be present througl 
the PFA. • 

Ail management activities in tbe PFA should b 
limited to the period from October through Febru 
Pre~cribed burning is the preferred method for 
management of woody debris. Th-inning from bf 
(removing understory trees) is preferred for 
maintaining desired forest structures, and a variat 
spacing of trees is preferred for developing group 
trees with interlocking crowns. Road densities 
should be minimized, and permanent skid trails 
should be used in lieu of permanent roads. Forag( 
utilization should average 20 percent by weight ar 
should not exceed 40 percent in any area to roaiDt', 
grass and forb layer. Browse utilization should 
average 40 percent by weight (Table 2)_. These 
recommendations are,designed to provide fooPs 
'(leafy material, berries) and cover for goshawk pn 

Foraging Area (5,400 acres) 
B·otb the desired c()nditions and the managemen 

recommendations for the foraging area are similar 
the PFA, The distribution and proportion of 
Vegetative structural stages and LJ?e-requirements fc 
habitat attributes such as reserve trees, snags, and 
downed logs are the same as the PFA. Because the 
foraging area need not provide hiding cover for 

g mg-gos wks, 'li more open canopy is pref em 
--40 percent in the·mid-aged forests and 40 to 60 
Percent in the mature and old forests, depending on 
the forest type. Openings (up to 4 acres),for 
herbaceous and shrubby understory development ai: 

tree regeneration, are desired ,in poilderosa pine and 
mixed-species forests; smaller openings are desired 
in spruce-fir·forests (Table 1). Specific rnanagemer. 
recommendations to obtain the des'ired conditions ft 
the foraging area are identical to the PFA (Tuble 2). 


