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GOSHAWK STATUS ,4ND MANAGEMENT: \VHArF DO WE: ICNOW, WHAT 
tf'4,VE WE DONE, WHERE ARE \VE GOING? 

Ah.rf~.ni.t. Although [lie Northern (iosha\v!i i.?cx,ij>i?c>r g,'c'r/iili.sk is not l i s t 4  as a 1111-eatened or endangzsed specks 
in the L S .  f i \ t  of nine r-rgions of (lie USDA Foresl Senice  have desigmteci the goshawk a.; a s a ~ i t i \ e  species. 
The Nature Conservancy (n\'(') beliews goshawks are secure bnt some TYC state offices bi.iiei,e h e  species to 
be rare. A recent literature re\'it.\v found no strong e\-idence ibr a I-ange-wide ppu!ation decline (Kennedy 1997). 
'fhc mstncss of thc iXort11 Al~lcrlcan k)r-csts a r~d  1 1 ~  ~ l t ~ s i ~ . c ~ ~ ~ ~ s  01' gosha\v]\s prcicnt I! rc113blc estimate of t11c 
ntimlw oi'brccdinp gostla\vks. In  Alaska alone, the size of ihc boreal f ~ r c s i  cxcccds rhc s i ~ c  o i thc  striics of' Oregon 
anel \I'asIiingt~m corltbir~ecl. In the continental US. thc 11u11ib~r oi'knoizn brecciing areas brcech~g doc:inwnted at 
least once has been tallicd for years and is cstlmated tn exceed 3.000. I-Io\vc\cr. habiiat chaiigc is b e l i e i d  t i )  ha \c  
rcducccl the riumlw ni' lvccding pslia\z Its by Jcgracling the struttwal chai-actcr 01' I'orec~s t i 4  lor. ncsring and 
fi~ragitip. Forest h-agnier~tation is krio\vr~ ti) h:iw caused gosha\vh cleclincs in Europe. nncl crtcnsivc li:mst ctit- 
t h g  i l l  the 18th anel 19th centiiries prubably caused goshawk declines i l l  the rior.(lieasten~ US. Habltnt qiral~ty and  
~:vailability arc also importal~t for supporting ~ h c  di\.crsc array of goshawk prey qxcicb Gosltnu 1;s ~rcst a i d  liuilt 
in many forest types. I-Iowcvc~r. in the uicstern LiS. ~ S ? O  of the knon7n ncsling arcas arr 111 J ~ O I I ~ C ~ O S ~  pine 1i)rests 
(Pit~iis ~ J I I I / L ' I ~ O . Y O )  and Douglas-fir f'orcsts \ P ~ r r i c f o i ~ ~ p  mwzrc~s .~i ) .  :l\c.arencss of ihc potential ei'iccts of llabitat 
change on goshawks has ii~creascd among land managers responsible lbr these a i d  other rbrest types. Important 
changes in managcnieni i iaw taken place since thc. 1970s as a result 01 increased rrr~tlcrsta~ici~i~g of csscnt~al 
goshawk rcsourccs and the cutcnt cit'sjxit~al aiid temporal scales that rcquirc srtnr~ltaneous ct~nsider;tttot~ fur long- 
term mnnagcment of gosha\+ks. A conservation stmtcpy thai rcs t~rcs  and sustains forest ccilsystcnis ta support 
goshawks has been i~nptcmented tI-rrougliout the southwestern US. The concepis in the witha-cstcm goshs\+.k 
coriservafion sLrateFy are used extensi~ ely to manage p s lmvks .  and they arc cnnzplementap ro rc~irr;~al mailage- 
mrnt stl-ategiw such as the North\l.est Forest Plan a i d  the Sierra Nevada Forest Plan Amendment. 

j?~.o/i~!i'c7. i\ pessr de que el (iavilan ilzor (.-1cxipiie.r ,ycv~?lii.v) no esta enlrstadi) conro una  cqxc i e  arnena/ada 
o en pel~yro  en 10s Es~ados  \..nidos. cinco de nue\,r  regimes del I!SL)A Serwcio Foresral Iian der~griado a1 
yavil5n como irna especlr sensible. Ue 1-hr. Nature C'onservancy (TUC) cree que los g:l\ rlartes rstiin sepul-os. 
p u o  aig~unas oficinah cic TNC csiatalcs. considel-an a la cspccie coma ral-a. tins rcc~cnic 1.c1 isidil hibliogrifica 
mostr0 evicic~jzia poco fuerte en la &clinaciOn de la poblacicin dc amplic) rango (Kcnnedy 1397). L 3  in~i~c~?sid;id 
de lus bosques de Norre Ariit;rica y lo escluiw de los gai;ilanes, iriipide~i un estilnaclc, confiable de los gavilancs 
rcprud~~ctor-es. Solawente ell Alaska. el tan-iafio del busque boreal excede cI tarmilo de lo. ebtados c!r Ol-ego~i I; 

i~uporrsntes para suportar el dikerso acnn3oclo c.lc 13s cspccies presa del gal i i5n.  Los g a ~ l l w c s  anlilaii y iazan en 
\ arios tipos de bosqt~c. Sin cntbargo. cn cl ocstc dc I-:[.!. 7890 dc las Areas dc anldacilin sc c r ~ u c ~ i t r a ; ~  en Iwsqiie!: 
6c pinos pondcrosa (inim.\ poirt/ci.,.o.w) !, bosqucs dc abcio clougfas iP.wr!dt)i.~rrgc~ t i w r ~ ~ ~ . ~ ~ i ~ .  L a  ii,!liic11ci3 
sobre 10s ef'ecios potc~iciales en e! canibio de hribitat ha i~;cremi.ntado mtre  10s a t I i ~ t i r i t r s  de  La !iesra. 
responsable.; de rslos tijws ds  Rosyue. Cainbios itnpor-tanks c ~ t  el n~anejo  han t en~do  l u ~ a r  deide 10s fimles de 
la d2cada dc lo?; sctsnta (1979j. cc;m~ resdtado del ixremento  en el entendi~nicnti? de los rsirir.;os escilctljles 
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Extensive I~asvesting of mature and old trees 
dill-ing the 1960s and 1970s created concern for 
the \\:elh-e 01 species inhabiting older forests. The 
issue co~ltinueit to g r o ~ .  through the 1980s and early 
1900s as old forests disappeared 01- becan~e  highly 
fi-agrnented. Nwnerous administrative appeals and 
la\vsuits were filed in whole or in part over concern 
for the welfare of the 14orthern Goshawk (.4cc.@irer- 
ge i i~ i i i s ) .  During [he past decade, managers began 
to turn their focus away from individual species 
needs to address emerging concerns about 111anag- 
ing ecosystems. and 1110re recently to co11ce1.11~ 
about forest health. One catalyst for change was the 
increasetl number5 size and devastation of wildfires 
that have destroyed much of the remaining old for- 
csts (Cisallam et. a!. 2004). More than 80 yi- of fire 
exclusion resulted in a population explosion of rinall 
tl-ces. c r a t i ng  file1 laddess for surfkcc fires to ignite 
forest canopics. The increased fiequcncy and devas- 
tation of' catastrophic \t:i!dfires f'ocused the nation's 
attention 011 forest health problems as indicated by 
the emphasis and iilnding placed on i t  by thc U.S. 
Congress. Incseases it1 tree density and \\:arming 
~veather have allo\vcd forest destruction by insects. 
For example. the spruce beetle iDc~rtJroi.torti/s 
m f i p i ~ n i s )  killed 80% of all standing spruce trees on 
the Kenai P e n i ~ ~ s i ~ l a  in Alaska (USDA Fosesr Service 
2000b). A principie rnanagernent tool to improve 
forest health is tree-thinning ((31-ahuln et al. 1999a). 
Hoctwer, as fox-ests are thimled. nlanagers hatie 
become concerned about forest-dependent species 
rhal may be affected by t l~esc treatmellts. including 
the Northern C;oshii\vk. The loss of old-forest struc- 
ture. regardless of the cause. is a rna-jor concern. 

M'e begin with a discussion of  gosba\d< popula- 
ti013 status from the perspccti\i~ of a federal rcgula- 
tory agency, thc U X > I  Fish and Wilcllife Service 
(USHVS). a fcdesal land management agct~cy. t11c 
IJSIIA Forest Senzice fUSFS ). a nowprotit ci~vi-  
ronmcn tal orgatlization. The Nature C'onser-vancy 
(TNC). and t\%;;o published reviews of existing 
information on goshawk ccolugy and populations 
(Kennedy I C W ;  Andersen et. ai.  2004. 2005). We 
then discass the distribution and abundance of breed- 
ing gosha\~Iis i l l owed  by a brief description o f  thcis 
use of Izabitat. From this we Inow into a descriptior~ 
of' goshawk management prior to 1900 lotlowed by 
post- 1 990 forest management. TI-ends in habitat 
managemenr ase described foIlowed by n conclud- 
ing section on what we think the filture holds. We 
describe sevesal landscape-scale management plans 
in the western US, one of ivhich was de\.eloped for 
goshawks specific;dly and others that wese de\,eloped 

for orher species \~:l~ich may affzct goshawks. Mk 
locus, however, on the conceptual strength oCa man- 
agement plan developed specifically for southwestern 
forests which addresses goshawk nest and foraging 
Ilabitats and the habitats of plants and animals in the 
gosllawk food web. 

h spccics status is determined in a review of 
available information on trends in the populations, 
reproduction. survival. threats to popirlations. and 
trends in its habitats. For the USFWS, status is a 
formal designi3tion with Iegat consequences. For 
non-profit organizations such as TKC, a syecics' sta- 
tus heIjx prioritize the importancc. i.c., for fi~nding. 
of the spccics selative to otiscrs. For state \vildlitc 
~managemcnt agencies, the status of a spccies helps 
prioritize the agency's management attention. 

111 July 1991. believing goshawk populations 
were declining due to forest cutting and habitat 
loss. a petition was filed with the USFWS (USDI 
Fish and WiIdlil'e Service 1993a) to have the gos- 
hawk protected as eildangered in Arizona, Colorado. 
New Mexico. m ~ d  LTtall under provisions of the 
Endangered Species Act 11973). 111 a review of rhe 
p e t i r i o ~ ~  the USFWS determined that the species 
in the four-state area was not a d i s t i~~c t  populalion 
and therefore could not be listed. 'l'he USFWS noted 
that cviclcnce existed to suggest the species may 
be declining and placed the goshawl;. including 
the Cfuecn Charlotte subspecies (Arcipirw g~f?l i l i s  
Irrirrgi). on its category 11 species list (I!SI>I Fish 
and Wildlife Service 1991 ). Category 11 spccies were 
tl-lose that the USFWS c!eten-rlincd required protcc- 
tion undcr the Endangered Species Act (ESA), but 
for \~-hich conclusive data regarding its pc~pulation 
status and threats to its 11abitat \\:ex insufficient to 
support a proposcd rule. By placing the goshawk 
on the category I1 list, the IJSFWS by-passed the 
petitioner's request for listing until more data were 
gathered. A n  a n ? e n h e n t  to the petition was snbmit- 
ted shortly thereafter (26 September 1991) asking for 
protection of the gosha~vk west of the ICIOtll mesid- 
i m .  The I!SFWS considered the amended request a 
separate petition. 

In Janual-y 1992. the USFWS began a status 
review of the gosh:wk, a process to acquire and 
analyze information about u species in an attempt 
to determine its current status and threats. S i l~ce  
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the goshawk bseeds ;W-OSS thc continent, one issue 
turned on the term species. Species. as defined in 
the ESA ( 16 U.S.C l5?2(16)), includes subspecies 
and any distinct population segment that intc~breeds 
v~hen  mature. On 16 June 1992. the USF\VS found 
that the new petition wns not wasranted because the 
petitioner failed to demonstrate that p l i a w k s  in the 
petitioned region may be a population segiiienr dis- 
t i l ~ ~ ~  from otller popu l a t i~~ i s  in its Sort11 American 
range. The USDl Fish and \VildlifP Service (1992b) 
turned down the listing request stat-ing that. "Our 
present knowledge of goslmvk 111~velitents. and 
potential gene flow. suggest that dthotigh movenwlt 
of goslia\vks may be limited. there is ~pportuiiity fur 
genetic interchange. Goshinvk 11ahitat and popula- 
tions are ~%tually cnntinuoas fiom the petitioned 
regicm into Canada and Mexiec). and across Canada 
to the goshawk pop~rlation in  thc eastern US.'* The 
I!SFWS based its tlccision. in part. on the lacti of 
genetic evidence that demonstrated the petitioned 
population was distinct frorn adjacent populations 
I:oilo\vi~~g this ruling. the pctitioner filed a la\vsuit 
in 1J.S. District Court arguing that thc USFWS 
was a~-bitrary and capsicious in its determination. 
The district court agrced with the petitioner. find- 
1112 that the USFWS made several post-1978 list- 
ing decisions using se3veral contradictory politics. 
The district cottrt requir-ed the LJSFWS to :~sz its 
most recent c\,aluation policy ancI re\:isir  he peti- 
lion 10 list t11c goshrnvk as  cnctangered. 111 1994. the 
tlSFWS vacated its 1992 finding replacing it with a 
~ ~ c w  findillg with the same determination, listing not 
warranteil (LiSDI Fish and Wildlife Service 1094). 

t1sing the IIC\Z' distinct population segment 
policy (USDI Fish i d  Wildlife Service 1996). the 
t]SF\VS reasoned that organ~srns in a population are 
~:mnbers of a single specics or lesser laxon. and that 
taxom were equivalent to sulxpecies ( tiS1)I Fish and 
Wiltllifc Service 19%). Since the perition requested 
protection f a -  goshawks \vest of the I O O t l i  ~iierictian. 
an we3 that inclutled three 2oshawk suhspccics (..I. g. 
( ; ~ r k q ) ~ / i : ~ , ~ ,  .-I. g. /oi/;gi. A .  g, i p ~ h e ) ~  the U SFWS 
found that dlc goshawk was not a Iistahlc entity. Thc 
pctit~oner filed another l a ~ t m i t  challenging the tvling 
and tizc coust suled once more that the USFWS actcd 
arbitrarily and capriciously. In a se-evalnatioti of tlic 
petirion. the USFWS detcrini~~cd fhar a status rcl icw 
was needed. 

During attempts to list goshawks in the con- 
tinental US. a separate pcti~ion to list the Queen 
Charlotte subspecies as endangered in southeast 
Alaska was i-ecei\>ed by the USFWS 011 9 May 
1993. On 26 August 1993. the USFWS a~mounced 
that the peritioner presented inforntation suggestillg 

the petition may be wrilsranteii. On 29 June 1995, 
after scviewing the best cotnmcrcial and scientific 
information available, the USDI Fish and Wildlife 
Service ( 1  995a) published their fincling that listing 
the Queen Charlotte Goshawk was not warranted. 
Contii~uing legal challenges and 3 court ordel- 
seyuised the USFWS to reconsider theil- list- 
ing decision which is underway (USDI Fish and 
Wildlife Service 2005). 

111 late 1997. the USF\YS deterinined in a 9 0 4  
finding illat enaugh inforlnation existed to suggest 
that listing goshawks west vf the 100th meridian 
m a y  be warranted (USDI Fish and Vv'ildlili= Service 
1997). in  1998, the USFWS completed their status 
review of the goshawli \vest of the 100111 meridian 
and detcmined that its distribution did not appear 
to have chan_ged from its historical range and that 
the available information did not show a decline in 
gosha\vk populations. The USFWS also determined 
that 78'143 of pashawk habitat was on federal forest 
lands and that many regional ~nanageri~cnt strategies 
focused on retention or restoration of older forest. 
Thcreforc. the gos!mvk did not require protection 
u11der the ESA (USDI Fish and Wildlife Scr\kc" 
I99Sb). Tlic Center for Biological Diversity and I S 
other or-ganizations filed a kcleral lawsuit claiming 
the USFWS was arb i t ra r~  and capricious in its find- 
ins. The U.S. District Court ru!ed on 38 June 2001 
affirming the USFWS clecisiun. The goshawk. there- 
iiw. has not been protected under ~)rovisions of' t11e 
ESA. Ho\ve-\:e~-, it is protected under provisions of 
the Migratory Bird Treaty Act ( I 9 18). 

The USFS is rcsponsi ble for managing the 
nsrion's nationril forests. plants. and vvildlife habitat. 
7 1 1 ~  Natio~?sl Forest Mamgen~ent  Act (NFMA 1973. 
KFMA 1982 iniplcmcnting regulations at 36 C'FK 
2 19. t 9) provides for maintenance of vertebrate spe- 
cies viability in the pkmning arca. To help n1cet this 
responsibility. the U S 1 3  has a threatened. endan- 
p e d .  and sensitive species management pr-ogram. 
Sensitive species arc those u'hose pop~~lations arc 
scnsiti\;c to habitat-altering managcmcnt aciivitics. 
The L'SFS (USDA Forcst Service I98Sbj requires 
that every sensitive species in a management area 
undergo a biological evaluation (BE) documenting 
the probable effects of the proposed management on 
the species. 

During the 1 ?SOs and early 1 990s. the goshawk was 
added lo I-egional sensitive species' lists in the Pacific 



Southwest Region (Caiifol~lia. 191?1), South.~vesteri~ 
Rcgion (Arizona: New Mexico. 1982). lntermonntain 
Region (southc~u Idaho. Xevada: Utah. and westem 
Wyoming7 1992): Rock?; Mo~untain Region (Colorado. 
South Dakota. eastern Wyoming, 1993 j. and the 
Alaska Regktn ( 1994). The Pacific Nosthn:est Region 
(Orcgon. \%shington) and the Northem Region 
inosthern Idaho. North Dakota, Montana) do not Iist 
the eoshawk as sensiti\:e. and only some national for- 
ests within the Eastem Region list the goshawk as a 
sensitive species. \vhiIe others designate the goshawk 
a s  a management indicator species. 

-The management i~ldicator species (MIS)  
concept assumcs thar certain species are not only 
scnsiti\:e to habitat change but are indicators of  
population changes of other species in a community. 
Theoretically. monitoring a few MIS reduces the dif- 
ficulty of inanaging ecosystclns by focusing limited 
f~tnding on specics that are representative of others. 
Thirty-seven of ! 0 1  national forests designated the 
goshawk as a MIS. The l lSFWS status revicw WSDI 
Fish and Wildlife Servicc 1998b) concluded that the 
~os11awk was not a good h41S because i t  is difficult to 
locate and its habitat use is too genesal. 

The Nature Conservancy nlaintains a national 
biotic database in collalm-ation with stale go\:ern- 
Inenls I;II~\L'II :is 111s Xatrrral Heritage P S C ~ ~ I  
(NI-1P). ( h e  finctiun of the NI?P is to describe the 
status oS plant and animal species at several spa- 
rkl  scales-global. natio~ral, and state. The NHP 
dewloped a ranking system fo describe how sectire 
a species is on a scale of one- five; one bcing species 
at high risk. S L I C ~  as those listcd under the ESA. anti 
fivc ixing species of littlc concern. The‘ ranking CI-i- 
~ c r i a  i3l.c bascd on the nurnber of docnmentcd popula- 
tions and number of individuals in thost. popuiations. 
TNC cusscntly ranks the goshawk as globally securc. 
((34). 'Thc Ncu. Mexico NflP. for example. ranks 
the gos1la~-k as sclatively sarc either as a breeder or 
nun-bscedes within t!le state (S2: Table 1 ). Bccartsc 
thc goshawk is considcrcd either abundant, a non- 
resident species7 a non-brcedcr. or it docs not occur 
at Iligll enough numbers in the winter ro be of con- 
cern. many states do not sank the gosha~vk. or if they 
do. they sank it as S3 or higher (Table 1) .  

In Canada. ...I. g. utrictrpillrw i t  is not ccasidered 
to be at risk in the boreal forest. but -4. g. loin@ is 
considered threatened in western British Colunibia 

by the Canadian government (Cooper and Stevens 
2000, Cooper and Chytyk 26300. COSEWIC 2000: 
SARA 2002). The USFWS is cursentty reviewing the 
need to protect A. g. l~7iiigi (IISDI Fish and Wildlife 
Ser\:ice 2005). I11 Mexico, A. g. cqmche is infom~ally 
considered thl-eate11et-l (Squires and Reynolds 1997). 
The Apache sl~bspecies is not recugnized by the 
American Ornithologists' Union (1998) becarlsc it 
is not distinctly different fi-om -4. p. utr-ict-ryillz~s, but 
others believe it is a distinct sutxpecies (van Rossem 
1938. Phillips et al. 1964. Wattel 19?3. Hubbard 
1992. WhaIey and White 199.1 ). 

Kennedy ( 1  997) reviewed the literature r ega rd i~~g  
the status of goshawk populations in North America 
and evaluated the available evidence supportiilg or 
refuting population declines including contraction 
in geographic range: decreases in izumbers of gos- 
hawks. and trends in their reproduction awl survival. 
Kennedy (1997) found no  strong evidence support- 
ing a population dccline but noted that studies she 
revicwed had not been designed to dctcct population 
change making her re\fiew problematic. Kennedy 
was subsequently criticized for not using the infor- 
 nation provided to the USFWS by the petitioner in  
hzr e\ult~ation (Peck 2000). 

In 1999'). The Raptor Research Foundation and 
The Mc'ildlil'e Society established a technical commit- 
tee to review the status of the goshawk. They deter- 
mined that existing data were inadecjuak to assess 
population trends or to genetically diflerentiate 
among recog~iizrd sdxpecies using DN.4 analyticaf 
techniques arid, that basing the status of gvshawks 
solely on the distribi~tioli of late-successional forests 
is not appropriate (Anderseu el al .  2004). 

When estimating the status of goshawk popula- 
tions. it is i n~pos t an~  to unders ta~~d their Prccding 
distribution. To appreciate the nuances of detennin- 
ing goshawk distribution rcquircs knowledge of the 
components and sizes of goshawk holm ranges. 
Goshawk 11o11ie ranse has bccn csrimatcd to bc about 
2,000-3.000 ha (Eng a i d  Gullion 19t)2, Reynolds 
1983. Reynolds et a]. 1992. Kennedy 199(!, B o d  
et a]. 2003'). For rile purpose of managjng goshawk 
breeding hsbitat. breeding home ranges have been 
partitioned into lkraging area (FA), post-i-ledging 
family area (PF24). and nest a reds)  (NA) (Reynolds 
et at. 1992). Each home range may include one or 
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more NAs (about 17 h~t,i gcncrally losatcd within thc 
PFA (Reynolds ct al .  I C)X !. Prior to 1985. <:5(10 nest- 
ing sites WCTC l;l-iou.n in the US. bur no systelnatic 
cffort had been made to find 01- silonitor nest sites 
(lJSDl Fish and Miildlik Service1 9%). I!~ltil 1993, 
no  coordinated \\.eht-n;ide attempt by the USFS 
to monitor nests esistzd except in the Southwest 
Region (Arizona and Xew Mexico). Searching l'or 
nests consisted of'\-isiting suitable nest habitat within 
01- adjacent to plamii'd tree cutting units. In 1990. a 
protocol for systelnatically sun-eying large areas [-or 
bseedir~g gos11au.k~ was de\;c.loped (Kennedy and 
Stahlecker 1993 j aid later refined (Joy et al. 1994). 
'I'his techniylte which used sampling stations at fixed 
clistances OH trwsects SI-0111 ivhic11 goslmvk v0cr21- 
izations are broadcast w:ih tape recorders. increased 
the eficiency of starching for. goshawks in large 
areas. Ihr ing  thc 1 c ) cNk  many national fot.ests bcgan 
illventnl~ing pmjcct asens for nesting gos l~a~vks  
using this techniqtie. 

Since the ex1y I9Sl)s, the nrimbei- of documented 
gosl~awk nest sites nn (!SFS fands has  steadily 
increased (Flc-tchcr au t l  Sheppard 1934). 111 I-esponse 
to a 1992 questionnaire sent by one' of us (DAB) to 
all l!SFS I-egions with bi-ecding soslia\vks. a total of 
1.871 ncst sifcs (1.722 nest sites for wcstcrn US) on 
public lallds wcrc documented (Table 2). Because the 
eastem lJS contains little CSFS land. and about t ime- 
qiixters of' America's p i \ -a le  forests arc in the east- 
em US (Stein et a l .  2005) .  the number of nest sites 
on USFS lands in the eastern US was ,::lO':b of the 
kno\w; USFS next sites (Table 2). I t  is t ~ n k m v n  how 
man); of these nest sites were visited in 1!393. but 700 
were reported as occirpied (o12e or more gosha\vks 
present). I t  is cfilficiilt to estimate the total 11~11nber 
of lxeeding gush:ri+,ks 111 the LIS because of the \vide 
variation :mong the C!SFS regions in the intensity c~ l '  
surveying and nmnitosing goshawk nests. 

In 1998. tIlc IlSFWS goshawk status review 
contained information nl) >2.900 occupied ten-ito- 
I-ies (breeding activity in ,I yr j  in the western US. 
( exc lud i~~g  Alaska! on private. state? and federal 

lands (959% of ten-itoricr were on USFS land [USDI 
Fish and Wildlifc Servicc 1998bl). Tllc I!SDT rcpost 
(IJSDI Fish and Wildlife Service 199Xb) dcfiilcd rcr- 
ritory as a location where n o  other occupied nests 
were found within a I .6 kni radius horn thc previous 
nest site. If we assume a similar increase in known 
ten-itories for the eastern US, then a conservative 
estimati: in 3004 of the number o r  ten-jtories in the 
US ~vould be about 3,200. If each ten-itory was 
occupied in a given year (very d ~ b i o u s  a s s ~ r n p t i ~ n ) ,  
about 6.300 goshawks would be breeding 111 the con- 
tinental US. 

Goshawks also nest in Alaska. Canada. and 
northern Mexico. Nulnbess of breeding goshawhs in 
Canada u l d  Alaska fliictua~e dramatically over years 
in response to large fluctuations in prey (McGowan 
1975. Muellcr cl al. 1977. 1)oyle and Smith 1994. 
Squires am1 Reynolds 1907). Considering this. aiid the 
fact that the expansi\~c borcal forest has the potential 
to contain many gosl~a~vks,  i t  is dimcult to describe 
the total ppu l a t  IOU size for North America. 

National forests gcncsally do not havc the bud- 
gets to apply rhc Kenncdy and Stahlcckcr ( 1  991) 
protocol to all forested lauds. Thus. knowledge of 
gosha\vk brceding locations co~iics mainly fsom 
lands designated for commercial use and not  ti-om 
lands such as wildcrncss, ~lational rccrcation arcas. 
wild and scenic river corridors, experimental forests. 
and national parks. No fiv-ma1 monitoring protocc>l 
lor goshawk populations has been established fix 
national f iwsts.  However, Hargis and Mioodbridge 
(rhir ~ : o l i t t m )  have cfewloped such a n~oniroring 
protocol. Limited f i ~ d i n g  typically results in hiolo- 
gists visiting historical nesl sires on :m ~ p p i ~ t u n i s t i c  
basis. Inte~jsive monitoring of goshawk populations. 
SLIC~I  as documenting rhe re-occupancy rate of  nest 
areas.  lest success and productivity has been t ini ted 
to a few research sites. 

Although gosha \~ks  typically exhibit srrong 
fidelity to territories (Iktricli and Woodbridge 
1994. Reynolds er al. 1994). a problem that con- 
founds nmlitoring brecding goshawks is that a high 
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Foizs! type 

NorrIten> hal-d\+~oods" 
Red pine 
Oak-pine 
Mixed conif'er 
Ycllo\z ~ i l l c '  

'I-rue Gr 
Dough- f i r  
S prucc-iir 
Lodgcpoic pine 

Aspell 
Aapcll-lotIgcpo!c 
Mixed aspen-conifc!-- 

spucc-fir. 
Sitks spr-ucc-hcnllocl; 
Misc. types" 
Llnrccordcd 
Totai 

IJSDA I-ores! S e n  Ice regimw 
- 

percentage of pairs (up  to 75'!/hj change nest loca- 
tions yearly and i l m e  ncsts can be as far as 2.3 km 
fi-om a previously used ncst (Keyt-rokh et sl. 3005). 
Cecausc of s l~ i l ' t i n~  nest use. nlonitoring goshau.lis 
typicslly requires repcatcd scasches o\.cr lasgc a ims  
to determine if tlzc goslia~vks are hrceding (Rcynolds 
et al. 2005). .4 potential problem then is that many 
tesrituries may be mislabelled as t~noccupied because 
of insufficient sampling ei'fitst. I f  only a single annual 
visit is n-rade to a n i x  site. roug111y 35% of'occupied 
goshn\+k wsrs  can be ii~isclassified as t~noccupied 
by searchers who wcr-e testing three c~~mnrorl  search 
tcclmiyues (Hoyce ct al. 2005). Failure to search 
sufI?ciently rcgarJ1ess of the nu~nbel- of re-visits 
ufren leads tu ~nislabelling territories as u~ioccupied 
(Keynolcis rt al.  2005 ). \Yatson et ijl. (19993 s t d i d  
~ o s h a w k  detection rates with the broadcast rechnicpe 
at three tiistal~ces froin I;now1 acri\.c nests ( 100. 250. 
and 400 1-11). and reportctl that five \:isits u eer nccdcd 
31 I ( ) O  171 t~ i j t t i i i ~ ~  POo/;, or higher dctcctioil sate. 
ei&r visits iit 250 nr from thc nest. and 10 visits at  
400 In. Boycc ct al.  (2005)  pso\:idc guidance on t l ~ c  
csti~nated number of  re-visits nccded lo ka\,c confi- 
dcncc in wr-iiy):ing a ncst area as occupied. 

Recmsc of amual mo\.;crncnt anwng altcmate 
ncsts witlii!~ ta-I-itosics. R ~ y i l o l d ~  el al. (2005) suggest 

that thc appropriate scale for reporting occupancy i s  
thc territory. and that due to thc difficuliy of pro\;ing 
that ter-I-itarics are not  occupied. tcrriiosics should be 
classed as ~ c t i \ , c  if goshawks laid q g s :  occupictl if 
adult(s) arc prcsent in a nest area but no cg2s arc laid. 
and unknown if there is 1-10 (or insut'ficient) c\'-idencc 
of' activity or occupancy. I Iabitat alte~nating man- 
agement decisions are made daily based c m  \ q i n g  
degr-ees of uni~stainty; ha\:illg con~pIcte k~~o\f ' l i 'd~c'  is 
almost never tllc case. 

The extent of annual val-isrion in the propor- 
tion of  gushah~k territories vccupied by esg-laqing 
pairs is kno\\:n oniy in a fPw study areas {LIi~yle 
arid Smith 1994. Reynoids c't :i1. 2005: K e m ~  and 
Morrison. this I ~ Q ~ Z ~ I J I ~ :  Reyr~vlds m J  Joy. ihiv 
v o i i o ? ~ ) .  Even in  clseas where r~ests  are iltterisively 
n~onitored,  estimates of population size or trend 
arc difficult to attain bccause: ( I )  tlic proportion 
of tcrritories with egg-layin? adults (hcncc. their 
probability of dercction) can be extremely ~ x i a b l c  
year to ):ear (7--87?t: Reynolds ct al., j-rcrs. obs.) .  
( 2 )  rcprotluctive failurc and 11cst abandonment 
may occur bcfose bl-ceding pairs can be dctcctcd. 
and (3 )  the high frcqucncy of' movement among 
altcrrlatc ~ lcs t s  Io\vers their psobabilit!. o f  dctec- 
tion (Rcynolds et al. 2005: Reynolds and Joy. ~ h i u  



~wlzin?r). Reynolds et al. crhis ~ ~ o h w )  showed that 
about 60-SO territories require monitoring in good 
breeding ycars and >100 territorics arc rcquired in 
poor breeding years for rcfiable cstiniatcs of  iiest- 
ing success. Mark-recapture of goshawks is the best 
method fix estimating vital rates and population 
trends (Cormack 1964. Jolly 1965. Seber ICh5S). 
Howeves, cost is prohibitive because a large num- 
ber of goshawks must be marked and recaptured 
over many years before reliable estimates can be 
obtained (LIeStefano et al. 1994b. Kennedy 199'7. 
Reynolds et al. 2001: Reynolds and Joy. rhis IJO/- 
m w j .  We believe tllut monitoring goshawks is 
valuable, but unders!anding the habitat needs ol' 
gosiiawks and their prey are atso important. Habitat 
lnanagement can only impro\'e if we have a c l e x  
understantling of goshawk habitat and the habitat of 
species in their food wcb. 

The extent of  habitat chansz ~nattel-s. h4id- 
agcd to old forests are fi~ndarncntally important to 
goshawks and many of their prey (Reynolds ct al. 
1992), hut they are also a valued timber resource 
for society. In the northenstem I!S. the number of 
nesting goshawks may i r a~ i .  declined because of 
timbet- haryesting and severe wildfires o\.er the past 
200 yr {Speiser and B o s a k o ~ s k i  1934). 1-Io\vcver. 
goshawk popt~lations appear to be expanding as 
those forests are recoverins (Hull 1974. Speiser alld 
13osakou:ski 1984. DeStelhno ZOO5 j. I i i  Europe, i t  
is b r l iwed that goshawk populations declined ii; 
areas where Iorests were clear cut (I\;anovsk!; 1995. 
\ W i l l  1997). Today those boreal forests are highly 
fraginentcd and breeding ~ o s h a w k s  there under- 
went a 50--6O'';'i decline in densities (Ivanovsky 
1995. Widen 1997). Railsoad logging at the turn of 
the ccntury rcinoved extcnsi\.e areas of rr~ature trees 
in rn~tch of thc westem US. but t!le effect of this 011 

goshawks is t ~ ~ l l i n ~ ~ n .  
\;t!ith the arrival of European settlers in the west- 

ern CS. thc pace and extent of hahitat modification 
was extensive. 1-Itiman activities that altcred goshawk 
habitat included trcc Irrtrvesting (Cracker-Bedford 
i 9901, fire exclusion (McCunc 1983). li\!cstock 
gaz ing  (Lucas and Oakleaf 1975: Muegglcr 1989). 
and road building (Speiser and Uosakon:ski 1987. 
Grubb et al. 1998). Fire exclusion across the western 
[IS allo\~:ed young trees to become established. In 
ponderosa pine forest. for example. the understory 
structure of  c!pen forest has been converted to a 

closed understory of densc trees beneath old pine 
trecs (Co\.ington and Moore 19Wb). 

In sonie areas. goshawk ~ics t  habitat is \il~lncrablc 
to livestock grazing. In norther11 Nevada. for example. 
goshawks fi-eyuently nest in stands of quaking aspen 
I Po~~~i l r i s  t~iwmloidc..~) in otllcrwise treeless landscapes 
(Lucas and Oakleaf 1975, Ycmk and Bechard 199421). 
Aspen is a relatively stiol-t-lived tree (z 120 \:I-) and 
browsing by elk ( C c ~ w s  e1rphr.s). deer (O~ioc.oi/'ems 
spp.), and cattle ( 6 0 s  spy.). retards its regeneration 
eventually leading to the loss O F  stands (Lucas and 
C)akIeaf 1975 ). Grazing can a h  I-educe herbaceous 
fuels that can stimulate aspen I-egenei-ution. Grazing 
can be particularly dest-ructi\le because aspen sta~cls 
ofren grow on level benches in swales and next to 
creeks where ungulates tcnd 10 concentrate. 

In areas where extensive railroad logging did 
rlot occur. s1ic11 as on the Kaibab Plateau in north- 
ern Arizona. a combination of light forest cutting 
(single-tree selection began in the I 920s ) and 
intcnsiw shelter-wood sccd-cut harvests (hetwecn 
1985 199 1 ). was believed ro llave resulted in  a 
goshawk decline from 260 pairs prior to trcc har- 
vests to 60 pairs by 1988 (('1-ocker-Bedhi-d 1990). 
However, long-term research on the Kaibah Plateau 
goshawk populaticm has shown that the Kaibab 
Plateau currently has the hiphest density of nesting 
territories reported fill- the species in a large area 
(Reynolds et al. 3005: Reynolds and Joy. rhls voi- 
rrn~c.). Nonelheless. Crocker-Bedford ( 1990) findinrs 
resulled in a renewed focus on the e f f c t s  of forest 
rna~~agement on goshawks. 

Most discussions of threats to goshawk popula- 
tions suggest that forest tna~~;igenlent: especially tree 
f~ascesting, may be cattsirig declines in goshawks 
(Reynolds et al. 1982. h,loore and Henny 1933, 
Reynolds 1983, ('rocker-Hedford 1990. Woodbridge 
and 1)errich 1994). r hc se  at-guments rest on h e  
gosh:wk's affinity for- n;rirwe and old forest and 
the effects of human anti ~intilral disturbance or1 
that f'oresi's structure. Alll~nugh i t  is believed that 
extensive habitat n~odificaiions arc detrimental. it 
rcrnains unclear- exactly how goshawk populations 
arc scsponding to habitat ~nodificrttion hccrtuse of 
inadequatc study of the effects acr-oss a 91-acfient of 
tree-hzrvestir; intensities. Research is nccded to 
examine how gosha~vks I - C S ~ O I I ~  to !iglit to inter- 
mediate tree lrarvesting and Iion~ their prey species 
respond to these harvests. 

An important consert:ation issue still argued 
is the relationship between goshawl\s and their 
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habit;.rt. and the i~xpol-tmce of maturc to old-forest 
compositjon. stsuctuic and pattct-n. Is the z ~ ~ l i a ~ l i  
311 o I d - , ~ r ~ w ~ h  oblizatc? Thc litci-art~re shows that 
gnshri\vl;s prefer to place their nests in   nature to 
old-forest settings (Keynoids et al.. rhi .~ \.ciirtnic). 

IInu ever. if nzatuse to old-iurcst habitat is not avail- 
:%hie. gosha\?:ks \{ ill nest in JToungcs fbrest {Reich et 
al. 2003). As the scalc 01' consicleratio~~ increases; 
lhc di\-crsiiy of habitat used by goshawks provides 
11 broader- umierstandin~ of'the adspiability of gos- 
hau.1;s at regional and cuntinelltal scales. Gosha\vks 
call d j u s r  to el?vi~-cm~nei~tal cunditions and occa- 
\ic?nally n e s ~  in essentially treeless 31-ens (Swem 
slid Adams 1992) or in [ireas will1 small patches of  
isets and hunt i n  open slin~h-steppe habitats (Younk 
and Hcchar-d 19C)la). 

\t%cther consider-ecl at the 11oms-range. popu- 
tation. or the regional scale. goshawks are not 
rcst t-iclcd to a t e  forest en i,isorlmen t .  The Iiteraturs 
does not support the notion that the goshavk is an 
old-gro\s.th obligatt (Reynolds ct al.. rhis ~ w l r m c j .  
I%o\t~cc;er. though thcy do not depcnd on a singls 
r - -  ,meat age class for nesting. thcy often prefer mature 

and 01des foscsts f'ol- I Z C S ~  sites (Reynolds ct 111. 1982. 
(:rockel--Bedford anti ("luney 1988. Hayward and 
Escano 1989). h4cC;rath et 31. (20(!3) Sound that plots 
urithin nest artas contained more mature to old trees 
then plots upitbin random sites S3 113 in size; a simi- 
131- lincting noted by others (Bartlet 1974. Reynolds 
cl a l .  1982. Saunciers 1983. Hal l  1983. Lang 1994. 
Siders 311d K C I I I I C ~ ~  1 903. DCS~II IOII~  1907. Patla 
1997. I>aw et al. 1908). Gos11au.k home ranges dur- 
i11g the b r ced j~~g  season are variable. but typically 
large (;tbvut 26 k111': Reynolds et al. 1993. Hoal et al. 
2003). Radio-telemetrf; s~uciies i~idicate that. while 
foraging goshawks pe1't.r Inatuse [orest, they also 
use younger foresrs as well as ed3es and openiugs 
(Fisher 1986. Hargis et al.  1994. Bright-Smith a ~ l d  
klannan 19W: Kcynolds rlt al.. this 1 . 0 1 1 1 1 1 ~ ) .  

A !icy to raptor suri;i\.al and reproduction is an 
adcyua~e  supply of food (Nc:vton 19798. 1986). 
Gc-~sllawk fosaging al-cas need to provide abundant 
and a c c c ~ ~ i b l e  pse).. \1:idd11 t 1997) col-icluded that 
iol-cst nlanagen~ent may dcgr3dc I I U I I ~ ~ I Z ~  habitat and 
p r q .  populations and was the p-imc factor behind thc 
goshawk decline 111 Fclinoscandia. (hst tawk habitat 
use may in part ref ect thc habitat of the pi-ey. This 
~4,;:s snpposted in an analysis of habitat use of major 
go&a\\li psey species i n   southwester^^ US Sosests 
(Reynolds et al. 1?33). Reynolds ct al. (1092) also 
ohseri,ed [hat although the entire range of forest 

\.egetative stsnctusal stages was used by goshawk 
prey. t l ~  older vegetati\:e structwal stages and small 
openings werc of' higher 1-alue to the grcatcsi nunlbcr 
of' prey species. This resulted in a rccolnmendation 
to havt. the maximum sustainable amount of' old for- 
cst with intessperszd small ope~;ings in a southwest- 
elm gosha~vk landscape. 

Kenward and Widen (1(>87), Reynolds et al. 
(1 992). and Beier and Dre l~nai~  (1 997) suggested that 
accessibility oi'prey to goshawks is influenced by f ; ~ -  
est strucruse. In pre-settlement (circa i 9 O O j  ponder- 
osa pine fivests. Ilihtosical pllotograplis and accounts 
describe the forest as park-like \vith fosest Ilooss 
hein? open (Cooper 1'160). a condition where prey 
arc easier to detect ; i d  yursuc by hrrntisig goshawks. 
Now, due mostly to fir-e esclusion, fivestock graz- 
ing. and road building. forest strucnire and pattesn 
has been altered wi th  foresrs being much denser in 
many areas of the western US (Co\ingion and Moose 
1993b. Graham et aI. 200.1). I'his population of small 
trccs has filled in the sub-canopy space where gos- 
hawks do much of tl-rcir hunting. Managcmcnt prac- 
tices that improve goshawk Ilunting by rcducing the 
density of young tsecs should improve the quality of' 
hunting habitat. I3ow go~l~a\+ , l i  and prey habitat arc 
changed by forest managernenl is a critical issue for 
the long-term welfare of' goshawks. 

I11 1994. we sus~eycct each nalional forest 
na t i o~wide  to determine the f.osest types used by 
goshs\i:l<s and the k17o~:n ~,un.lber of goshri\?,k nest& 
in each !Table 2) .  Two forest types- Douglas-fir and 
yonderosa pine, contnincd 7Yt!i oi' the k l i o ~ . n  ilest 
areas in the westenl US. The trend in forest structure 
and 1mtlte1-12 of these two iorest types is iniportant for 
predicting thc sralus of gosh:i\vk populations. In thc 
East. hardwood forest \#,as uscd esiensivcly for ncst- 
ing and to the nosth. use of borcat forcsts 11:wc been 
well ductmenred. 

r. I hc  winter ecology of goshawks is poorly 
kno\vn. Iwt hahitats uscd during winter show a 
widcs variation than during ihr, breeding scason as 
adults and juveniles move do\\x in ticvation fi-on1 
spruce-fir (Picc~a cr7~;re/1n~ur~i;- .  $ Die,z icl~ic-i~=~~rprr) 
t imsts,  mixcd conifer forests. or pot~dcrosa p11x 
forests 10 pinyon-jul~ipcr ( P ~ R I I . ~  C L / Z / ~ ~ S - . / ~ ~ ~ ~ ~ ~ I ~ ~ I ~ O I I . P  

spp. j forests to \vosilI:tnd and shmb comn1ui1ities 
(Reynolds et al. 1994. Squires and Ruggiern 1995. 
Stephens 2001, Sonsthasen 2002). R4o\~ement from 
boi-eal forests south is well known. In  a \'vlyoming 
population. gosha~:ks  migrated over 160 kin fi-om 
breeding territories dusing winter months (Squires 
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and Ruggisro 1995). Mo\wnt.nt away fsom bsced- 
ing areas di i l-III~ wintei- increases the scale of nian- 
agement consideration. I~~f'ormation is needed on 
habitat use of goslia\vks 2nd their prey during the 
non-breeding season ro improw our understanding 
of Ihrebt n~anageii~ent  options rhut might increase 
the likelihood of s i s t a i n j ~ ~ g  p s h a w k  (Cir:illa~n et 
a].  199%). 

Nui-~esous human-related activit~es potentially 
threaten goshau:ks poyulatio~i ~ iab j l i ty  including 
s t~mt ing .  poisons, and falconry (Reynolds 1989). 
but the prinnasy threat appears to be inodification 
of foscst habitat causcd ky managcnlcnt and natural 
disturbance ( Kcyiolds 1989. Csocker-red ford 1990. 
Scpiscs m d  Reynolds 19'97). Natural lactoss such 
as disease. parasites, cxpost~rc. and prcdrttion a f i c t  
individuals niol-c than populations (Squires and 
Reynolds 1997: R c y o l d s  et al., this vcl/wriw). 

forests in t l ~ c  western US PI-otected gosi~awk nest 
trees in ~lianagernent areas. Forest managers gradu- 
ally began incorporating nest area managcn~cnt 
guidelines into their project designs. But from the 
early 1970s through the 198Os, most national forests 
did not have i i m ~ a I  goshawk nest area management 
standards or guidelines. 

As cutting of forests in the US accelerated. public 
conceni escalated over the effects that timber liar- 
vesting u.as I.laving on wilcilife. hlanagers started to 
protect sinall areas a ro~~ i id  goshawk nests. However. 
because man:~gement guidelines lor federal lands 
were i i~~ava~lable ,  the size ot'tht: protected nest areas 
varied from 1-1 0 ha. By 1985. the USFS in Califoixia 
required 70-ha lxliffers ~ T O L I I I ~  goshawk nests in all 
na~ional forests. and in 1986 the state of California 
I k p a r t ~ l ~ e n t  of Fish and C h x  recomnwnded a 
50.6 ha buffer around goshawk nests; a recornmen- 
darion adopted by only a few national forests in 
Caiifosnirt (13. Woodbridge, pers. comm.). During 
the late 1980s and easly 1990s. concsrns arose about 
the effects of twe cutting bcyond protected nest areas 
(Reynolds 1989. Croclccr-Bedford 1990, Reynolds 
et 31. i 992: Bri911t-Smith and Mannan 1994, f-lasgis 
ct ai. 1994) \vhcre gosbawks forageti. In particidar. 
there were concerns about how tree harvesting was 
changing goshawk and prey habitat (Kenward and 
Widkn 1989. Reynolds et al. 1992, Widin 1997). 

Concernb about the effects of tlee f~a~\.est lng 
011 gosbauk ~ e p ~ c t d u c t ~ u n  and pojx~latmn v r ab~ l~ ty  
c o n t ~ n w d  Into the 1990s (Crockel-BrdSmd 19'30. 
BI rglit-Smith and Mannan 1 994, B e ~ r r  and 111 e m a n  
1997). Crocker -Hedf'oid ( 1990) and \l u o d b ~  ~ d g e  and 
Det r~ch  ( 1 994) noted that the rdte of I e-occujxmcy 
of ncct stands by goshawks wds relateif to IIK s17e 
of thc forcst stand contamng ncsrs Huhlci and 
Oggm ( 1  987) i epo~ tcd  that goshau h nest clcns~ty 
rncr ertscd as thc piopoltlon of \\ocrdland In a land- 
scape l n c ~  cascd T'elemetr) 1 esearcli on ~ d u l t  female 
and g o s l i d ~ ~  k f lcdg~ng movemet-rtx (Kcnned! 1989. 
1990: Kenncdy et a1 1993 1. made rt clear that an 81\13 

l a~gc r  than the NA uras also mpoltant  and ~cscarch- 
el-s turned t11el1 attentloll to d m  clopmg rccon~menda- 
tinns for large1 a1 eas around gosha\ir k nests Re>~lolds 
et a1 (1992) iecomrnei~ded that t h e e  10-1 2 hL? 11est 
a] eac and three 10-1 3 ha replacement nest ai eas bs 
managed pel gosha\t.k b~eedlng  terlltorj. and rhat a 
PFA about 170 ha 111 s u e  it.xcltld~ng the nest areas) 
be managed based on the estmateci slze of  the adult 
fcmale Cole area (hat con tmed  the goshawk nest 
(Kennedj 1990) The  collect^\ e I ecoinmendatlon 
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was that the 11cst areas. rcplacc~netlt nest areas: and 
PFA rotat 243 ha per brccdit-tg homc range. 13\: 1993; 
the USFS in 01-cgon and Washington began protcct- 
ing PFA habitat (DeStefano et al. 1993ai. 

Reynolds i.t al. ( 1  992) developed habitat manage- 
menr reconiinendations Tor the Northern Goshsn:k 
( M R X G )  that included a\:ailable knowledge on 
gobhaivk nesting,r: fledging, and fi)r;l?ii~g habitats: 
and the foods and habitats of  their important prey. 
The M R N G  described sets of  desired foresr compo- 
sitions. structures. and landscape patterns for three 
south\\:estern forest types (ponderosu pine. 111ixet1 
conifer. and spruce-fir). Furthernwr-e. the MRNG 
states that certain habitat elements-downed logs? 
woody dekris. and snags- be pl-esent in landscapes. 
and sugzested m;inagement prescriptions to attain 
the desired conditions (Rcynulds et al.  1992). 'The 
focus of habitat n.rartagcment expanded fi-om nest 
arcas to PFAs. then foraging areas to ianifscrtpes. and 
finatly to ecolosjcal function. 

The MKXG were implemented on all national h r -  
ests in the south\vcstcrn I!S on an intcritn basis in JLIIK 
1991 (TJSDA Forcst S e n  k c  1991 b: amended [USDA 
Forcst Service 1991 c] to c h i @  public issues. 199213: 
estcrded 19933) and f'ormally adopted on a permanent 
basis in June 1 996 thl-ough an amzndment of all forest 
plans. In addition. six national forests in Utah (USDA 
Forest S e n k e  20003). the Black IIills National Forcst 
in S w t h  Dakota (USDX Forest Service 2QOlaj. and 
the Toi~gass National Forest in Alaska chan~ed  [heir 
forest plans to incorporate the approach and concepts 
clc\;clopt*J in fleynolds el rt l .  ( i  992). 

Reyl~olds et al. (1992) recomlnentfeci creating 
and sustaining gosiiawk and prey hal?itats a1 niul~iplc 
laridscapc scales. Hccausc of thc o\watl jnqwrtancc 
of mid-agcd. mature, and old veget;iri\:c' s t r u ~ t ~ r a l  
stages to the gosl~awk 3ntl its suite of prey. the 
I-ccomwxded goshawk landscape cvould 1lavc as 
m ~ c h  mid-a~ed-to-old structural stages as could I ic 
susraiiml. Recause of vegetation growth. sustaining 
mid-aged to old structural stages rcquircd that all vcg- 
cta~ivc' structural stages be p ~ s c n t  in the landscape. 
Vcgctativc strnctu~al stages were to bi. distl-ib~~tcti in 
3 fine-scale mosaic (Reyn~lcls ct al. 1992). In pon- 
&I-osa pine forest. fbr example. the suslainable dis- 
tribution approximated I O?i! of the lire2 occ~~piect by 
grasses. f'orbs. or- di1-ubs. 10% I y  ~~~~~~~~~saplings. 
20'% by ~ O L I I I S  trees. 20')% by mid-aged trees. ?On:! 13 
inatur-e trees. and 20% by older trees iReynolds et a1. 
1992. Bassett r t  al. 1?94). Unlike m m y  other wild- 
life habitat inanagerliznt plans. the MRNG is not a 

habitat-reserve approach w11e1-c management m.ithin 
reserves is restricted or not allowed. Instead. acti\.c 
management is encouraged to develop or maintain 
the desired forest conditions f Reynolds et al. 1992,). 
The pace and direction of chanye needed to  attain the 
desired [orest conditions is detel-mined by the ex~s t -  
ins conditions. 

Long-distance movement of' goshawks away 
fi-01-11 their breeding areas during winter increaes  
the scale 01' nlanagemerlt consideration (Gral~rtm et 
:il. 1 W'Sb). Habitat management recommendatiirris 
for goshawl< Imbitats lia\:e not been de\:eloped Sol- 
nun-breedins areas: but the desired breeding I~ribitais 
idenrified in the MRNG wwe ili~ended to provide for 
suf'ficicllit p r q  during wintrlr ti) 1ninimi;rc the w e d s  
for gos i l a~~~ l i s  lo leave their breeding home ranges in 
search of food. 

Prior to 1900, trcc harwsts occurred first in 
\:alley bottoms ncar population centers. Once this 
SOUI.W of trees was exhausted. harwsting acrivities 
moved upslopc and away from populated iircas. As 
the amount of' old forests declined. conser\zationists 
beyan to oppose forest manageinent practices that 
~I-lreatened thc remaining old fhrests. ,4 f imst  survey 
of' the Southwest Region of' the IJSFS in 1992. fix 
cxample. f'ourld an :~bundancc of p i i n g  to mid-aged 
trees and a deficit in matnrc and old trrcs (Johnson 
199-1). T1:e USFS Pacific Southwest and Pacific 
Nor~liwest regions also I-eported decreasing trends 
in the nlnormt of ntature iorcst (71tonlas et al. 10'30). 
As 3 resu1t. 111any believed that g~sli:i\l;li 91abitat I-t:td 
been degraded or destroyed. USDI Fish a d  Wildlife 
Service ( 1  998b) concluded ihat cumiderable for- 
est habitat modification had occurred which iikel:\/ 
affected ~oshawtc5. but tlic effects had nctt bccn mca- 
sured. However. in the northeartcrn US. the nt~niber 
of mature and old trees has increased from t11c time 
of early settlenlcnt (Nyland 2001 1. 

I n  the westcm US, 7 8 ' h  u f ' d~c  hahilat occupicd by 
nesting goshawks is fcdcrally nliai~~gtct Irinds (LlSIl1 
Fish and M'ilcjlif'c Servicc IWSb). Theretbre. the fed- 
eral government alone can maintain lvell-ciistr~lmted 
breeding gvshawks tlirorrgl~out the wesrern US.  In  
their review (USDI Fish and Wildliie Ser\:ice I99Xb) 
the USFWS concluded that the YRKG modt.1 hi- 
the southwesteln US (Reynolds st al. 1993) would 



likely sustain goslla\~~ks.  Siucc forests in the c'astcnt 
US forests arc' iargely prikately owned. sustaining 
goshawk's there depends on the dc~.eIo~n1ent of  
conservation strategies. pl-evailing attitudes about 
management of PI-ivntc fbrests, and ultimately a pre- 
cautionary appsoach to management (O'Riordan and 
Cameron 1994). Prospects for impoveil liitusc man- 
agement clepcnd on validating goshawk subspecies 
designations. determining thc level and importance 
of dispersal in maintaining viakle populations of' 
goshawks. n.~odel!ing cli~nate ch311ge to ~ l m k r s t a ~ ~ i i  
how forests ]nay cllange as ternprlratilr-es increase 
in North America. c o ~ ~ t i n i ~ i n g  ~ l e s ~ ~ o g r ~ p l t i c  inves- 
tigations into factors limiting goshawk populations 
(habitat. food. pr-cdators. competitors. diseasc. and 
weather) and how these at-e att'ected by forcst man- 
agement. identifying suites of important gosha\vli 
prey by forest types, identifying Ilnbitars ofpsey and 
synthesizing these ~vith f rest ccolngy to dcvclop 
forest type-specific desircd forest conditions. and 
testing the effectiveness of food weh andlos cco- 
system-based conser~;ation stratcgics for sustaining 
goshawks. Testing should include economic factors 
associated with implcmcntation. 

An important question is \\,hat exist in^ conserva- 
tion strategy should manager-s implement? Se\;eral 
conservation plans that might benclit goshawks 
are available. but sewra! of ~ h c s e  were created for 
reasons ctther than to directly PI-otect gosha~k:ks. 
The 1'1-esident's Nortlnvest Fcrresl l'lall (XWFI') 
establisl~ed a nerv!ork of habitat conser\.ration areas 
(HCA) to protect Spotted Owls (Sir ix O C C . ~ : / ~ C ' I T ~ C I ~ ~ . S )  

in rlorthern Catifoinia. Orego~i. a d  'A'ashingro~i. The 
NWFI' is essentially a systen? of old-forest r cwvcs ;  
each largc cnough to accommodate 20 pairs of  
Sported Owls and prcsuincd t o  Ix large cnoilgh to 
provide self-s~~fficient l~abitat to sustain other organ- 
isms (Johnson c't a]. 1 9\31. USDA Forest Service 
1992a., 'Thomas et 31. 1993). Lo;li--clcva~ion areas 
were not as \t.c!l rcprcsc!~ted 3s 11igller-elevation 
reserves due to patterns of priwtc and public land 
ownership. Conncctiviry among rcscrves i s  PI-ovideci 
by a ntatrix of habitat, ccrnsjdcrcd to be j?crtncable 
by species> betu:ccn rcserws. hf anaged riparian cor- 
ridors also offel- connectivity 

Forest ~nanagement is restl-icteci in the NWFP 
Spotted Our1 reserves but is pesniitiect in the man-ix 
bet\veal the resa-vcs. The idea is to provide enough 
reserves ivell-distributed in the landscape to sustain 
the owl and other species that are old-growth depen- 
dent. It remains uncertain if the NWFP strategy can 

sustain goshawks. in particular whether the number 
and sizes of thc reserves, as well as the composition 
and structure of the matrix: are sufficient to support 
viable populations of goshawks. A sirnilas forest habi- 
tat seserve plan is being used in Alaska to ncconlodate 
other species such as the marten ( h f i ~ t e s  tantei*icum). 
Conservation strategies dependent on reserves may 
not recognize the dymmics of forests and the needs 
of species that are dependel~t on those dynamics for 
susvival. Sustaining goshawk's in managed forests 
ciepends on Inanagernent p lms  that incorporate the 
ecological dynamics of ericlr for-est type. 

The California Sien-a Nevada Forest Plan 
(ShFP:  USDA Forest Service 2 0 O I  b) as amended 
(USDA Fosesr Service 2004) pro\:ides protection 
for gosha\vli acti\~ity centers (PAC:). surrounding a11 
ltnown goshawk ncsts in national forests locatcd in 
thc Sierra Ncvada Mountains. The PAC's are defincd 
as the largest contiguous patch of at least 81 ha of 
forested habitat w a r  known or suspected goshawk 
nests. Surveys arc required prior to management 
activities to establish nest or activity centers when 
management is planned in or adjacent to a P-4C. 
P.4Cs are to be maintained segardless of  goshawk 
occupancy sratus unless the habitat is rendered 
unsuitable by stand-replacing events. 

The SNFP clearly addr-esscd the nest-area require- 
ments of goshawks. but was silent on gosha\vk P M s ,  
foraging habitats. and prey habitats. The NWFP has 
no explicit Cfisectii~~~ for the goshawk and we ccwld 
]lot fir14 a clear discussion in either the NWFP ur the 
SNFP ol' the habitat of gostmvk prey. Nonetheless: 
both the SNFP and NWFP incolporaied infornlation 
on species that co~nprise the gosl~awk food web as 
well as estcnsive anal!/ses of other plant and animal 
spccjzs. 1,acking a specific goshawk and prey maly- 
sis. the capability of the SNFP and NWFP to sustain 
goshawks renlains unknown. However. the mana_gc.- 
ment appoachcs in  the SNPP and NWFP provide a 
suilablc framework for applying othcr conservation 
plans. such as the 34RNG (Rcyi~olds ct al. lW2); the 
hjINRG, which describes forcst stand and landscape 
attributes thar are suitable for the goshawk and its 
prey spccics. could be irtiplemcntcd in the matrix 
between Spotted Ow1 reszrves and goshawk PACs. 

The MRNG (Reynolds et al. 1993) has been the 
focus of' numerous critical reviews. LiSDI Fish and 
Wildlife Service (lc19Sb) identified the MRNG as 
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3 management plan that would likely sustain gos- 
hawl<s. In their revieu~, the Cornn-littee of Scientists 
(U .S. Department of Agriculture 1999) highliglited 
tlie process used to develop the MRNG as the first 
example of a hod-web based bioregional assessment 
for a large-scale conservation strategy. The Wildlife 
Society and the Amel-icw Ornithologists' I!nion 
concludcd that the scicntiiic basis of' the MRNC; 
was souiid and that management of a food web is 
an important step towards keeping goshawks fi-om 
becoming tlireate~ed or endangered, al?d provides the 
basis for adapti\,e management that strives foi- a natu- 
rally f~tnctioning ecosystem (Braun et al. 1996). One 
review focused 013 whether the ctesirecl conditions in 
the h4RNG were sustainable in southwestern forests 
(Long and S~nitii 2000). Long and Smith (2000) 
w a e  that "With the adoption of the goshawk guide- 
Iines in 1996. the FS embarked on a truly m l i t i o ~ s  
restosation effort. '1-112 guidelines mandate nothing 
short of fundamentally restructuring southwestern 
ponderosa pine forests at a rcgional scale. Thc under- 
lying nlanagcnisnt strategy. wbilc superficially 
another cxaniple of a narrow, single-species focus, is 
in f'act a coarse filter approach that includes a mosaic 
of age and structural classes intcnded to provide habi- 
tats and food chains for a broad spectl-um of'wildlife 
species. including goshawk prey species. This land- 
scapc-scale mosaic will be created and maintained 
under an uneven-aged sil~.icnlturaI system intended 
to approximate the composition, siructure, and land- 
scapi: patterns existing in southweste~-n ponderosa 
pine forests before filndan~ental changes in na~ural  
clistusbance regimes and forest structure." 

Other re\~iews of the MRNG were negati\:e. 
l'lrese include a FM;S review ('CISDA Forest Service 
1992a), a State ofArizona reviexv (Arizona Ciame and 
Fish Departrnent 1993 j; and a perition filed to con-ccr 
the MKNG undcr J'ublic Law 106-554 $51 5 (Federal 
Dam Qualit>- Act 20(31 ) by Olsen er 31. (20O3a. b). 
In 1992, the Resional Director of the USFWS in 
New Mexico listcd the agellcy's concerns as: ( I )  thc 
MRNG would fragment forests which is deleterious 
to goshawks. bccausc zoshan;l\-s need large tracts of 
mature closed-canopy forests for hraging,  (2)  gos- 
11a~:ks 31.e adapted to clc~scd physical environments 
and opening forests allows competitors and prcda- 
toss to i n \ w k ,  (3)  oshawl ts  arc linzited by habitat 
st~xlcture not food. (4) prey abundance is a function 
of forest structuse. ( 5 )  important ysey species in the 
Southwest are not kno~vn, (6 )  gosl~awks are prey 
generalists. and specific infornmticrn on habitat of 
prey is nc?t knoivn or presented, (7) using minimum 
values f c ~  nest areas. PF,4s, and fcrraging areas is nut 
reco~nlnended. and (8 )  no data exibl to support man- 

aging PFA habitat as a transition bctn:ccn nest area 
and foraging habitat. 

Similarly. the State of Arizona [Arizona Game 
and Fish Deparrment 19931 was concerned about: 
( 1  ,) rhe degree to \vhich forest structure in goshawk 
foraging habitat would be opened and fi-agnlented. 
( 2 )  implementing the MRNG in lands allocated as 
old growth or unsuitable lor  timber production. (3) 
tlie cri~niilative effects of' past and Stitwe timber 
harvest activities. ( 4 )  existing forest codi t ions  i ~ e  
dready below minimum threshc~lds identified in 
the MRNG,  ( 5 )  a replacement of existing land m d  
resource ~nmagement  plan stanJartls and guidelines 
by the MRNG. and ( 6 )  impleiilentation of 1 1 1 ~  MRNG 
at the landscape scale. 

Olsen ei a]. (2003af ~ised the FDQA to petition the 
USFS to rcmo\,e the MRNG publication horn circu- 
lation and set-aside maiiage~iient decisions based on  
the MKNG throughout the western US. In response 
to the Oisen ct al. (2003ri) petition. the USFS (USDiZ. 
Forcst Service 2003) conductcd an in depth review 
of t11c petition and foutld it to be wirllout merit. Thc 
USFS also contracted with tlic Ecological Socicry of' 
America to pi-ovidc three blind re\,icws o f t he  Olscn 
et al. (20Oia) petition. The Ecological S o c i q  of 
America concluded that M R N G  meets the rrqnire- 
ments of federal information quality guidelines 
and is accurate. clear. transparent. and unbiased. 
Olson et al. (3003b). disagreeing with the USFS 
f d i n s .  requesred reconsideration from the tiSDA. 
111 r e spo~~se .  a specially convened CSDA panel 
reviewed the case and denied the petitioner's request 
for further reconsideratiun. 

TI'he M R 5 G  was publislxd in 1992 a d  i t  has 
~vit l~stoud over 13 !I- oS re~riews and cri~icisnis. 
During these years managers have learned through 
adapti\;c in-tplemenratitw how to crcatc tlic desired 
goshvsrk habitats. 'fhc desired forcst conditions 
are nithin the range of iiatwal ~~ariabii i ty (i-c.. for- 
est composition. s t r u ~ t i i ~ - ~ ~  and pattern); rhcrcf~re.  
ccmfidcncc in the srrategy's ability to silstairi the 
cieskcd conditions is increased. Thus, the MRNG is 
a cautious a i d  conservative approach for managing 
s o ~ t h w c ~ t c r n  fimm (Long and Smith 3000). A n  
addcd value of rhe MRNG is a reduction of unnatu- 
rally tiigl! tsce dcnsirics and the return of naturally 
ficquent, low-intensity sul-face fires. Iinplcmcn ting 
the MRKG prokides forcst managers with h e  oppor- 
tunity ro sirnultaneoasIy rccreate healthy forests. 
restorc diversity. sustain food webs and ecolo~ica l  
psocesses. and allows managers to I-ecluce f i x  tile1 
loads that lead to tlte destruction of' homes and loss 
of' life. The MRNG rervrains a co~npelling forest man- 
agemelit strategy. 
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I3a1-I-icr-s to implementing ecosystem-based 
conservation plans include: (I ) difficulties associ- 
atcd with incscasing rnanagen~cnt conlplexities as 
spatial and temporal scalcs increase, (2) integra- 
tion of management knowledge across disciplines 
and collaboration among professionals represent- 
ing the discipljncs, (3) not cnrefrdly reading and 
undel-standing complex documents, (4) competition 
among consei-\.ation plans slows the acceptance. 
implementationt and testing of the strategies: ( 5 )  
pressures 1 0  accept 1c)cally developed solutions first. 

regionally devcloped solutions sccond, and nation- 
ally developed solutions last; (6)  emerging issues. 
such as hcalthy forests: turn the focus of policy- 
makers away from existing management plans. and 
(7)  inadequate fiulding. 
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