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Absbact= 

Public umœm over the avaiiabdity of habitat for ~ g n e c k e d  pheasants (EhPsirniiis 

pmpted the Depcatment of Nahiral Riesources to initiate a habitat use 

saidy for these W. I)liring the wùitas of 1995 and 19%, 50 wild fernale ring- 

necked ph- wae iive-ûqped ami fitted with necklaœ style d o  wUars in 

eastem King County, Nova Scotia. Ha locatiolls were dcuiated h m  18 Febniary 

1995 uutil O1 Apnl 1996. Annuai and seasonal habitat use was determined. Nesting 

activities were aiso documented. There was a signifïcant difference in annual habitat 

use. Shrub was the most higbly used cova type on an annual as well as a seasonal 

basis. Alders and grain were two habitat types out of ten that were used in digererrt 

proportions throughout the day, possibly the d i  of moming and evening feedug in 

grain and increased use of aldm during midday as a Ming area Overail nesting 

succes was 54%. Sixty per cad of jweniie and 75% of adult birds were sucçasfiil at 

batching a nest. Re!datozs desrroyed 33% of nests. Shrub had the highest nrmiber of 

successfbi nesdha, foiiowed by wetland, gras and grain. Laîer nests taided to be 

more successfûl. Success was negatively m l a t e d  with nesting home range size 

indicating hens oçcupying d e r  home ranges were more reproductively fit 

Suggestions are given regardmg coIlSetVitlg shmb, wetland and gras  habitats for 

pheasants and otha fann wiidlife. 



Ring-necked pheasaats, native to souîhem Asia, have been suçcessfùlly introdud to 

tempmte regions of Europe and North Americq primarily as a game bird. Over much 

of Îts naturai and introduced range pheasants are also raised domestidy for food 

ûther s u c c d  istrodudions have occuued in Chile, the H;iwaüan Islandsy New 

Zealand, Tasmania, a few south Pacinc islands, Flinders Island in Australia and on the 

South Australian mainand (Hill and Robertson 1988). 

During the winter there is g e n d y  a segregation of the sexes, although family gtoups 

corilprised of the adult female and h a  brood tend to remain together until breeding 

açtivity takes place in the spring. Pheasants have a rare type of breeding and mating 

system known as 'territorial harem defease polygyny'. Males establish and defend a 

territory while attempting to amact f d e s  for breeding (Hill and Robertson 1988). 

Fernales generally establish a nest off the males' temitory where she alone incubates an 

average of 13 eggs (DNR irqpublished daîa) for about 23 days (Date 1956). Within 

hours of h a t c h g  the chicks leave the nest but stay with the aduit f d e .  For the fht 

three weeks the young are almost entireiy dependent on irsectq atta which their diet 

changes to include herbaceous vegetasion as well. 'Zhis M y  unit usually stays 

together untîi the following spring although there have been reports of broods 

seperahg h m  the female after 60 da.. nie amilt males take no part in brood 



rearuig and re- generally segregated from the fernales and young. On occassion 

maies may wngregate with M y  groups during the wmta. 

Ringnecked ph- were first intromiced into Nova Scotia in 1856. Subsequent 

introdiictiolls foilowed but ncme wae successful mdïl they became estabiished in 1936 

in Kings Counîy. Aithough seIf-sustaining, the original Anoapoiis Vdey introchictions 

were supplemented by ktber releases imtil the early l%(Ys Following their 

sucoessfiil intdudon in the AnnapoLis Vdey hm- of pheasants were released 

into most parts of Nova k t i a  between 1951 and 1960. Wherever agriculture and 

o h  land use practws pmvided adecpate habitat d pockets of birds becsnne 

estabiished (van Nostrand 1%3). nie coastd areas of Digby, Yarmouth and 

Linaburg wunties also contain seIf-SuStaining populations as do the agrïdlanai areas 

of Hants, IMfhx, Pictoy Colchesta and Cumberland cwnties. Other d pockets of 

pheasanîs exist in the province. These are primarily the d t  of continuai releases of 

smaü nuMberS of pheastmts by individuah and wiidlife clubs. These releases are 

unlikely to wntribute signiscantly to the established populations that currently exist. 

Pheasants occur mainly in agcicultural areas, with the greatest concentration and 

abundance of pheasants in Nova Scotia in the errstan Annapolis Valley (Sabean 1990). 

Since their SUCC~SSW establishment in Nova b t i a ,  pheasants have been considered 

an importmt p i e s  by the pubiic h m  both a consumptive and non-consumptive 



perspeacte. In 1943 a huning season was opened for pheasants in Kings County. 

From 1948 to the pment, the hunting seascm has expmded to hclude the remainder of 

the province (Sabean 1990). 

In N d  America pheasants are associakd primarily with productive soils *ch tend 

to be d o M  by agriculture (Aiien 1956). Beiag n011-mig~atosr ph- have 

adapted to a diet of herbaceous vegaation and invertebraies during wamia months 

and weed seeds and waste gcains h m  agicultural M e s  during colder seasors. In 

the northem extreme of their range (which includes southem Canada) pheasants are 

limited by severe weather in whter @ale 1956). Without adequaîe shelter h m  the 

elements, SUtVival of pheasants is l o w d  by severe weather conditions (Hïii and 

Robertson 1988). Survival of hem and broods (Jarvis and Simpson 1978) and 

repcoQctive success are also &ors in pheasaat abundance (Boyd 1981). An 

adaptason that female pheasants possess to increase their &val is cryptic 

colouration lhis lessens detection by predators during d g  and nesthg. Pheasants 

have also adapted to feed primady during the first and last hours of daylight and 

seek cover during most of the &y. Adeqriate cover for nesting and predator avoidance 

is aiso essenfial and pheasants survive ôest in habitais where these oonditions ex& 

(Hüi and Robertson 1988). 'Ihe success of any organism is determined in large part by 

its habitat (Boyd 1981). 

Habitaî is f f i e d  as the anzi where a partidar organism is normally found AU of 

3 



the characteristics thai together make up a specifïc habitat type dictate what organisms 

and how many of them can sucvive there. Some hab'itat types are able to support 

gr- numbers of a partidar aninial than obier areas (AUai 1962). 

DiBiirent nrethods have ken used to measure use. Visuai observations of 

marked and rnnnarked indivi&ais, track and scat abundanoe, flushirig of animais, 

hunter reports, aoimal density and radio teiemeûy have al1 ôeen used to estimate 

habitat use (Hill and Robertson 1988). Measriring an animais use of its habitat is based 

on the nimiber of times it is located in (Le. uses) a aven area. 

Numerous authors have reported on inadequacies in ph- habitat Stokes (l954), 

Olsen (l977), Jarvis and Simpson (i978), Wamer (l988), Gatti a al. 0989) and others 

have all commeated on the hportance of habitat and how modem clan famiing 

techniques (i.e. barrowing to edge of ditch, more reliance on chernical herbicides and 

pesticides, l e s  waste spacg, fàll plowdown of corn and grain stubble) lave less and 

o h  degraded areas for pheasmts. Diminishing in size and quaiity, these habitats are 

not able to support high numbas of pbeasants or other fârm wildlife (Owen 1986). 

Degradation or los of high-use habitats may be a fàctor limiting pheasant abundance 

(Petersen et al. 1988). 'Ihis is particularily the case for winter çover. MacMidlh (1961) 

and others have stated that winter cover was lacking throughout most of the pheauats' 

N d  Axnecican range, prinÿaily the result of the aforementioned dean famiing 

ptactices. 



Gates and Haie 0974), Olsen 0, Jarvis and Simpson (mg), P d  et al. 0986), 

EIaaisly et al. @87), Wamer 0988) and others have aii comtnented on the importance 

of habitat for nesting and brood rairing by pheasm&. Sunivai of hais and broods is 

consiéered hportant to maintain pheasant numbers (JaMs and Simpson 1978). 

Home range size is implicated as a factor in nesting suags and survÏvai of pheasants 

and thei. broods. Boyd (1981) noted that home range s k  increased as the numba of 

nestirïg atiempts to successfully raise a brood also increased Wama (1984), Wamer et 

ai. (19û4) and Hill (1985) ali reported higher srnvival of pheasant broods as home 

range size decmsed in area Gatîi et al. (1989) repoaed higher rates of survival in 

f d e  pheasants that occupied small home ranges. 'ihompson and FritzeU (1989) 

noted a similar trend in d e  Nffed grouse Survival. Seasonal 

home range size can v q  because of abundance or lack of essential habitat 

components (Whiteside and Guthery 1983). The larga an area a pheasant mut 

occupy to satis@ its Life -ts the greater the risk to those birds h m  expotme 

to predators, the elements or accidents (Warner 1988, Gatti et al. 1989). 

In Kin@ County Nova Sootia, van N m  (1%3) noted that a reduaion in pheasant 

nrnribeis occiirred between 1958 and 1963 as a result of a genefal decline in habitat 

conditions brou@ about by changing @cultumi practises. These changes included a 

reducfion in the o v e d  area of orchar& mowing of gtass in orchatds, increase in 



cutting of gras  for siiage and a redLlction in grain pochrtion. Also in King County, 

Nova Sootia, McKaiy (1978) attn'buted an increase in pheasanî numbers betweai 1%5 

auâ 1976 to an increase in the amount of availab1e f d  fm p h m  (miinly an 

increase in gain and ami production), fiwfàvomable d e r  md modaate htmting 

No research &O actual pheasanî habitat use has occrined in Nova Scotia. 'Ibis lack of 

data on pheasant habitat use prompted the Depoirtmeat of Natural Resources (DEIR) to 

initiate a habitat-use study* In order to maintain or protect the highae, habitatsy they 

must first be idedlïed. Once this is accomplished, steps cm be taken to attempt to 

nraiotain these inpoaant areas. Not ody pheasants but other fami wildlife WU benefït 

h m  agcicultural landscapes that are able to support abrnidant and diverse wildlife 

populations. Although studies h m  other areas ideitify habitats used by pheasantsy the 

d t s  are oflm dictated by wbat cova is localiy available in those respective areas. 

Since the niajority of thge studies origiriate in the American midwest and ekwhere, 

habitat conditions are not aiways comparable to those in Nova Scotia By 

studying local pheasants, a more accurate indication of a d  avers used is possible- 

The objeaive of îhh study was to identify high use habitats used by female pheasmts 

in Kings ColltlfY* Two methais were employed to i e  these ateas- H;abitat use and 

nesting success by habitat type mxe both investi@ 'Ihe amount of use tbaî hen 

pheasants made of a partidar habitat Spe would be c o a s i d d  a measuce of i t .  



o v d  importance - the higha the use the more important that area is to female 

pheasants. Hi& rates of nesting success would also be interpEeted as another measure 

of habitat importance. These two measwes would aliow a ranking of habitats k m  the 

m o s t t o t h e l e a s t ~  Suicessfiilnestingwas consideraias onemeasureof 

individual f d e  phea~atlt fitness. Birrls that ocaipied habitats whae nesting success 

was higher than other meas were considered more M (ie. contnied more to 

popukion continuation). Chick mwival after hatching was not measrued Van Home 

(1983) repo<ted thas birds with low fïtness levek (ie. lower reproductive success raies) 

often ocnipy poor habitats. 

1 predict that femaie pheasants in this shdy ocnipy habitats that offered the greatest 

amount of wver for roosting l h g  and nesting M e s .  Food availabiiity or easy 

access to feeding areas wouid aiso be hqmtant 1 also predict that high use habitats 

wouid also sustain high levels of nesting and produce greater numbRs of s u d  

nests. 

'The Annapolis Vaiiey in Nova Sootia (approximtely 65" Longitude and 45" Latitude) 

lies at the noitbeastem extreme of the mge of the ringnecked pheasant in North 

Arnerica (van Nostrand 1963). nie vailey is bounded on the no& by a n m w  

escaipnait kuown l d y  as the North Mountain (elevatim aproximaîely 185 ra). 'The 



South Mouutain, a graduai inche of similx elevation forms the southem boundary 

WKay 1978). 'Ihe vaUey floor bas an average elevation of approximate1y 60 m. and 

exteaids h m  w~ldsor in the east to Di* in the west niis region is underlain by red 

sandstone of the Tnassic peiod which in tum is covered by shaliow flats, tidal 

d e s ,  sands and clay. The climate is tempaate and modifiai by bah the North 

and Souih Mbmtain (Johnson 1%9). Fairly evenly distn'buted thmughout the year, the 

mual ramtàll is appn>ximately 100 mmand average muai snowfdl is about 185 cm. 

nie coldest mon& February, has a mean temperature of -6" C M e  the wamiest 

(Juiy) has au average tanpgahire of +WC (Agriculture and Agri-food Canada 1996). 

nie f d e  vaUey mils favour the most intensive agriculture in Nova Scotia. Daj: 

beef, poultry, bit trees, various row crops such as potatoes¶ carrots, onions and 

beans, hay and grains are the mjor agridturai cmps grown (van Nostrand 1%3). 

nie actual delineation of the stdy  ares was Was on the area occupied by the group 

of fadio-collared ph- studied The study area encompasses three sites in eastem 

Kings County. Two occur on the valiey floor (Sheffield Mills and Hillaton) and h m  

April21, 1995 to October 29, 1995, m e  bird used an aria ocaÙring in Glenmont on 

the North MOuntah See Figiires 1-6 descriiing the King Cotmty Pheasant Study 

Area. 

The boundaries of the study m not defied d the investigation was neariy 



cooplete. 'Ihe shidy area was & l i n 4  by includmg ali areas that were currently 

beiig used an& assumed the phezsmts would use during the course of the study. 

Tai diffèrent habbt types were identifiai on the sady area These were based on 

vegetatim species composition and physical sûwture. The DNR Forestry Division in 

T m ,  N.S. conductecl the air photo w o n  using 1992 aerial photogcaphy at a 

d e  of 1 : 109ûûû. They also suppliai the cover-typed maps. Gromd checking was 

&ne by DNR M a t  the Wddlife Division in Kentville, N.S. The habitat types 

include (in no specifïc order): 

2) aaPs - ali upland areas of predominately (> 50%) uncut grasses? including old 

fields, Mow lands, hay fields and pastms. Common species include timothy (Phlerim 

pratense), couch (- -1, bent grass(&g~& spp.) and weed species such 

as dandelion (lhmmam officinale), chickweed (m spp.), wild m t  

w) and clovas spp.). 

3) Al&m - all stands of PreQminately (> 5%) alders (m m) regardles of 

undgstory and usually Ocannng on poorly drained sites. Innequatly, clumps of 



willow (w spp.) were intaspased throughouî this vegetative type. Under the Nova 

Scotia Wetlands I)atabase this habitat type is categmkd as shmb swamp. 

4) i W b d  - all marshes, swamp~ bop and wetlands having no signifiant ovetstory, 

coosisting of grasses and other herbaceous vegetation and king wet at least part of the 

year. Common plant species include reed canary grass (&&TC& -), broad- 

leaved curdgrass (m w), wooly scirpis ( .  -), blue-joint 

g r a s  (- ) and cattail m). 'Ibis habitat type is 

classfied as sedge meadow under the Nova Scotia W h &  Daî&sz 

7) RDW cmps - ai l  commerçiaiiy grown crops other than grains, including peas, 

camts, onions and soya beans. 



8) Urbm - the area surrounding (1 20 m) human habitation including residaices, 

iàrmyatds a d  includes pvemment maintahed machays. 

9) Chp michie - all agriculture fields More a crop is estabiished 10 cm in height) 

a d o r  whaî is left afta harvesting, including plowed fields. 

10) Chcbad - all commercial orchards hawing predominaîely mowed grass as a ground 

wver. 

The o v d  study area totalleci 1569.1 hectares. Y d y  and seasonal availabiiity of the 

aforemenfioned habitat types are displayed in Table 1. 

Hm pheasants were captiired betweea Febniary 1995 and March 19% using baited 

walk-in iive-traps similar to ones described by Dietz et al. (1994). Al1 birds captured 

were aged (jwenile or adults) by measiiring the shatt diameter at the sripaior 

umbilicus of the proximal primaS. as descri'bed by Wisbart 0969) and Greenberg et al. 

(l972). Weights were also taken. A radi<~telemdry wllar (necklace type, mode1 

MED4, available h m  b t e k  Engineasrg, Newmarket, Ontario) was attacheci to each 

bird As welî, a numbered legbaud was placed on each bird biat o f f i  a $10-00 

reward for r e m  of the bird and radio-collar. Collar weight (1 1.0 g) was 



aplxcximaîely 1.7% of expeded weights of hen pheasants 900 g) and is reported to 

have minimai &ect on actMty or Suntival (Johnson and E3emer 1980; Wmer and 

Etter 1983). The necklace wliar design appears to hwe the least observable &&t on 

gaii i f i~~me Suntival or actMty (hkcstmrn et al. 1989; Smaü and Rusch 1985). A 

Telonics mode1 TR2 receiver and a Telonics mode1 RA-2A hand-held Kantenna were 

used to receive the si@ fimn each transniitta (coiiar). 

Each radio traosmitta contained an advity SWifCh. If the coilar was motidess (i.e. 

dead bird or coiiar hiUs off onto ground) for 2 14 hours, the s i p i  pulse changes h m  

40 beats pa minute (bpn) to 80 bpm. For the fkst month ail birds were monitored at 

least once evay &y and afterwsnds 3 4  times per week to detect any mortality and to 

take readings to determine hen locations. Ail dead b i i  were coilected as mon as 

possible in an attempt to identify cause of death as aiident by bite made, f d  

remains or tracks. Einricsai 056)  offas suggestions on dnamination of catain 

predator species by evidence in the field at the site of mortaiity. Bir& that died within 

5 &YS of coUaring were excluded h m  habitat use analysis as suggested by Snyda 

( 1985) and Panod et al. ( 1986). 

Monitoring of birds consisted of two d i f f i t  aspects. One was to Listai to each 

individual nequaicy to Qtemiine if that b i i  was alive or not (dependhg on signal 

pulse rate). The otha fomi of monitoring was to collect hai pheasant location 

information to detamiw habitat use. A number of locations were chosai on the snidy 



area th& were easily mgniZable h m  air photos such as road intersectons and field 

edges. These spots became establisbed listaiing stations and m b q u d y  alï phessant 

locations w e ~  detennined h m  these points. Universal T m -  Mercator (UTM) 

coordinaies were caldated for ali listening stations whae readings wae taken, One 

hundred and f ie  such stations were used over the couse of the sady. ïhe direction 

of the signal h m  the tmmiüer was deiamiwd ôased on signai strengh 'Ihe 

strongest/ioudest signal signised the direction of the transmitta. A ~mpass  bearing 

was îaken of the direction of the signal. At a second station another bearing of the 

same si@ was aiso taken By triangulation the location of the radioai lad pheasant 

could be detennined. To reduce enors in detemiining locations because of birds 

moWig, simuitaneous readings were taken whenever possible (Schmuîz and White 

1990) or length of time between bearing was kept to five minutes or less ( P d  et 

al. 1986, Leptich 1992). AU sîaîions were chosen so îhat bearings cmsed at greata 

than 400 and less than 1400 (Pairod et al. 1986). Al1 bearing were recordeci as 

azimuth, using a 20" West declination. Gathering of pheasant location daîa via 

triangulaîion was conduçted h m  February 18, 1995 until April l,l9%. When an 

individual phaisirnt was located in a specific habitat , this was intapreted as that 

pheasant using that =ver type. 

As suggested by Saltz (1994), an aîtempt to m e  the relative ammcy of the 

telemetry system being used was oonducted. A series of tests were carried ouî in the 

field whae the opeator was not wvare of the location of a transmitter and had to 



locate it h m  a known listening station (& Zimmeman et al. 1995). The actual 

location of the transmata was cietennineci & the observer had estimateci t Forty- 

seven such trials were cacLied out The standard deviation of the arors (actual bearing 

minus besring estiniated to transmitteb in field) was used in caldations to determine 

ph- locations. The standard deviation of the bearing e m ~ s  was used to caldate 

the transmitter location as weil as d g  an am ellipse (area) muuding that 

point (Nams, 1990). 'Ihe mean standard deviation of the bearing emrs was I7.6". Ail 

readings h g  an aror eilipse 2 10 ha. were eliminrnPrl h m  both habitat use and 

home range calcuiations. Appendix 1 displays a number of statistics relevant to this 

shdy including the numba of locations for each bird, number of locations deleted 

(area 2 10 ha), and the mean, standard deviation and maximum aresrs of all aror 

ellipses. 

AU monitoring of birds was done on a revolving schedule: sun-up to early morning, 

late moming, early aftemoon, late aftemoon, and evening to suudown. Over my given 

laigth of time there were appmximately an equal number of obsewations draing these 

time periods. finitoring at different îimes of the day was balanced for dBérent 

individuals aaoss ail seasons. "ibis ailowed monitoring of habitat use at diffèrent times 

of the day at different times of the yesr. Beouse pheasants are diumal, readings were 

taken during these time periods. 

Radi-iiared hen pheasants were monitored for nesting activities during 2 seasons - 



1995 and 19%. As suggested by Picozzi (1975), nests were l~cafed and marked 

incoIispicuously or by g e n d  description alone to avoid detection by predators. When 

a biï appeami to be in the same location for two or more days it was assumed that 

she may be initiating a nesting aikmpt. Using the receiver to pinpoint the pheasants' 

l d c m  aliowed nesting birds to be approached closely. AU evidence of nesMg was 

recaded for hem ürat flushed whai the nest was qpmached. If the bird did not fhsh 

and the actual nest was not visible, the nest in question was visited again at a lata 

date and eggs counted when the bird was determined by trianguiation to be off h a  

nest. These locations were recorded so the nests could be examined Iater for success or 

Mure. A nest that hatched 2 1 egg was considered suc~essfbl, ail othas that were 

depredated or abandoned were considered rnisuocessful. ïhe habitat type where the 

nest oaxnred was reoorded Depredasion of nests was identifzed by ali evidence on 

site. AU nest destnrtion that was aüriiuied to nÿnnmals was similar in apearance. The 

site of one desîmyed nest oontained raccoon fùr. Although aii destroyed ngts couid 

not positively be attnabed to raccams, the appearance of the nest remains was 

consistent with mammalim depdation as reported by Einarsen (1956) and Reardon 

(1951). Nests abdoned because of the observers wae not inc1uded in nest success 

caiculations. Ova the two nesting seasons, 4 nests were discovered and subsequently 

abandoned by the next &y. It was assumed that the researchers were responsible for 

these nest abandonmentS. In ali four instaaces the eggs did not appear to be molested 

and the nest bowls were intact. 



Hatch date was predicted using mean clutch s k  (mean = 13, n = 33) for Nova Scotia 

(DNR unpublished datzi) and incubation period of approxîmately 23 &ys @ale 1956). 

niiS reduced the numbPr of visits to each nest to one (or 2) times during 1-g and 

incubaîion, t h e  reducing human dishnl#nœ that may hwe biaseû the outcorne or 

risked alezting predatm to the nest site (Strang 1980). Birds were neva ùaentionaiiy 

flushed h m  thei. nests. These precautions shouid have reduœd m y  effects that 

searching should have on nest outcorne @vans and WoKe 1967, Taylor 1991, Willis 

1973, Galbraith 1987, OGrady n al. 19%). Periodic monitoring of incubating hais 

(via radio tel-) was done to daamine i f  the r#iaidar nest in question was still 

active. Vïsiitnig the nest soon a f k  the hatch date gave informafion on success or 

failme as evidenœd by egg mnains and nest site conditions @inarsm 1956, Reardon 

1951). When b a c k e g  to detemine layhg a d  incubation schedules , 1.3 &ys per 

egg laid were used (Dale 1956). 

Although nests were only visitai one or cwo times during incubation, each could be 

monitored to cietennine if and when the hen was on the nest. Without the antenna 

attache4 the receiva wouid pick up the signal h m  a transmitter h m  approximately 

15 m away. This aiiowed monitoring of nests on a reguiar basis without visiting the 

actuaî nest site. Each such visit was plarmed so as to not have1 directly to and h m  

the general nest area The investigaior wouid "swing by" dong a circular path to avoid 

d g  visual clues that might alea predators to the nest. When a hm was determineci 

to be osthe nest, h a  location was calculated via triangulation. This rnethod dowed 



for -on of habitat use during the nesting season. Nests were located and 

monitared for outcorne during the nesting seascms of both 1995 and 1996. 

AU l d o n  infhmtion (rbte, the, station, bearing) were Rcaded and entered into 

files on wmpder s~ttwaR FOXPROW 2.5 (Mimosoft Corp. 1993). By using 

software LOCATE II (Nam 199Q UTM coordiaates of bird locafions were 

caiculated. 'Ihe DNR Forestry Division wnvated these UïM coadiaates to M M e d  

Trafl~verse Ma*itor 0 which were then loadeù into cornputer software 

ARCVIEW (Emr. Systems Res. Inst. Inc. 1996)- In ARCVEWy this idOtmation was 

ovedain onto a GIS cover-typed map of the study area (available h m  DNR Forestry 

Division). From this digitized map the area and habitat types of the stuc& area were 

detennined. Habitat use was calcuiated h m  the ninnba of pheasant locations 

detennined within each habitat type and by adjusting for the area of each habitat, the 

number of days during each season and the length of time that birds participated in the 

study- 

In this study, seven seasons were identifieci for detamuiing habitat use and are denned 

as follows: 

WMer 95 - start of sa>dy to end of sww cover 1 1 week duration. (18/02/95 - 
14/03/95). 

Spiqg 95 - end of winter '95 to begitMg of nesting season (15/03/95 - variable for 

each bird). 



Nes(ing 95 - begining of nest initiation (egg 1ayingj to nest ordawe determined. 

(variable for each bircl). 

Siam~r 95 - end of nesting serson to begining of fidl (1st killing W). 'Ihis 

mincides with brood rearing (variable - 25/09/95). 

Fa1 95 - first kiliing fbst to fb t  oomplete snow cover 21 week duration. (26/09/95 - 
30/11/95). 

UlinLer % - 1st snow cover to end snow cover, similar to Wmter 95 (12/01/95 - 
1 S/OY%). 

Spisg % - end winter to end telernetry location determination. (16/03/% - 01/04/96). 

For habitat use analysis, both winter seasons were pooled as were both spring seasons. 

W d e r  data was supplied by Agriculture and Agri-Food Canada (1996). 

Annual and seasonal home ranges were computed for aii birds by use of software 

TiN, a &routine of ARCVEW. A home range was mnsidered to be the area that an 

individual bird occupied during a given time period. l3y joining the outennost points 

of the various bird 1Ocafi011~, antluai and seasoaal home ranges were calcuiated using 

the 1W/o Minimum Convex Polygon method (Mi& 1947). 'Ihe home ranges were 

the areas thaî the birds achially used. The entk area containeci within the outamost 

p o d  was co~lsidered as avaüable for use (khmer et ai. 1994). AU seasonal home 

ranges caldated containeci 2 8 pheasant locations. The of each habitat type 

within each annuai and seasonal home range was caiCUIaîe!d. 'Ihe mearis of the annual 

and seasonal home ranges were caldated as was the a r a  of each habitat type 



contained within these mean vaiues. The metni home range values and their Rspective 

habitat areas wae used in habitat use aoalysis. 

AU nesting i n f d c m  was a h  entered into files in FOXPROW. Hm identification 

( d a r  fkquency and band nmiber), date nest foui,  nmiba of eggs, habitat type, 

general location description including idaitifiing feaaires and eventual nest outcorne 

were the variables recorded 

Habitat use was measud as the number of adjusted locatio1IS/ha,*bird&yY A birdday 

was & k e d  as one bird participating in this shdy for one &y. To caldate the 

nimiba of locationshm*birdday iovolved a two step process. Shrub use during fd is 

used as an example. First, the total actual number of observai locations in shnib were 

divided by the mean f d  home range area of sbrub dtiplied by the total nmnber of 

birdâays for the fàii. 'Ihis gave the actuai number of lOcafions/ha*birdday for fd. 

Second, the actuai number of locations/ha*birdQy for the fall wae multiplieci by the 

total number of obsaved locaîions for the fd divided by the total actual number of 

locations/ha.*biréday for the fàli. 'Ihis caldation yielded the adjusted number of 

locations/ha.*birdday for shrub during the fàll (see Appendix 2). These adjusiments 

a~counted for the M i c e  in length between seasom, the varying amounts of time 

that individuai birds participated in the sndy and the diffaing use of habitat types. 

lhis aliowed fm within and between serson comparisons. 'The seasonal home ranges 

for ail birds were pooled during each season and the mean was rsed in caldating the 



adjusted number of locations/ha*birdday. Twenty per cent of the largest and 20% of 

the smaflest home ranges were excIuded h m  calcuiatiom used to cietennine the mean 

home range sizes used in both seasoaal and annual home range habitat use 

CalcuIations. 'Ibis 2WA trimmed mean lesseneci the &èct of ouslier values (Dr. P. 

Fameil, pas. amrm). Swüiart and Slade (1985) have raised concerns about 

statidcaliy indepdent data and its & i  on home range estiniates. 1 used the 

minimum cornex plygon rnethod because it is not affècted by lack of independence 

betweai successive obsenations (Swüiart and Slade 1985). 

Staîistical d y s i s  was performed on software SYSTAT for Wmdows, version 5. 

To examine habitat use at different times, &YS were divided into 3 equai time pieds. 

'Ihese ranged h m  appmximately one hour before official sunrise to one hour after 

suuset and were dubbed maniing, midday and evening respectively. O d y  one daily 

lOçation/bird/time period was used in time of &y habitat use analysis (Smith et al. 

1982). Because of indficient sample s k  daily use wuld oniy be anal@ on a 

yearly bis. 

A tw(~tai1ed sign test (Mindenhall 1979) was used to compare the proportions of 

Merent habitats available in the winter study area with those used in the mean winter 

home range. niis test was ccmducted to detamine ifthere were Merences between 

the pmpoaion of habitats wailable during winter on the study area and what was 



actuaily used by the p h m .  Low nianbers of other seasonai home ranges Limiteci 

testing to wmte ody. 

Chi-square goodness of fit (Krmzler and Moursund 1995) was used to test for 

ditterences in annuai, seasonal and time of &y habitat use. AU tests were nm at the 

0.95 confidence level (P < 0.05). W i  were ranked as to their relative impoaance 

based on use ( a d j d  number of locatious/ha.*birdday) - the higher the use the higher 

that habitat was ranked. Higher ranked habitais were indapreted as king more 

Unpcrtant to hen pheasasts in this study. Because of problems with assigping 

preference/avoidance infiefetlices in cesource rbilization studies (Porter and Chwh 

1987), this ranking only o o n s i b  importance h m  the perspective of use. 

Nesting success was simüar between the two nesting seaso11~ so the data were pooled 

for analysis. A few hem attempted more than one nest per season. This again raised 

the concan about lack of independence of daîa All multiple nesters had one nest 

attempt randomly chosen to be included in nest andysis. bsamphg was mnchiçted 

seven times (7 trials) to eiisure ttiat all nest attempts were included at least once in 

nesting calculations. 'Ihe nrmiba of nests per hectare and su~cessitùl nestsma were 

caicuiated. Habitat types with a hi& number of succgsful nests/ha. wae ranked more 

highly than areas with low success. 

Speamÿa rank correlations wae used to test for relationships between nesting 



variables such as çuccess, nest idht icm date, number of egg  laid, distance h m  the 

centre of îhe spring home range to the actuai nest site, nesting season home range s k ,  

annuai home mge, nest site habi i  and age of hais. The per cent of successfùl ngts 

was aiso condateci with habitat use (ie. the adjusted numba of lOCations/ha.*budday). 

To ensure mQpadence of data, msampling was conducted for seven trials. niis was 

based on the constraint thai aii data wouid be included at least once in the analysis. 

ïhe meam fa the Spearmm correlations were caldated fa ail tests done. 

Mànn-Whitney U tests were used to detect diffetences between number of eggs laid, 

nest initiaiion date, annuai home range size, nesting home range and distance between 

the centre of the nesting home range to the actual nest site. 'The dependent variables 

were successful versis ullsucce~sm nesis, jwede vasus adult, first and &sequent 

nest attempts and nest success and habitat use. 

Fifty hen pheasants wae captured and radio-coilared This group was comprised of 22 

jwdes, 27 adults and one of unlmown aga A total of 2,3M locations were 

determined by radio telemefry and 2,066 of these locations were used in habitat use 

analysis (see Appendix 1). Five hens died wifhin 5 days of capturing and no locations 

were determined for them. 



Twaitythree female pheasant home ranges were used in winta habitat use 

dcuiaîions, 14 in spring 10 in nesting, 10 in slainna and 6 in fàii. Grain and row 

crops were not available during winter or spring and aop residue was not mailable 

driring the nesting season. Appendix 3 shows the nmiba of birds that contniuted 

seasod home range data aad the mean s k  and numba of home ranges by season 

(before and afta the 20% trimmed meai) that were used in habitat use analysis. 

ïhere was a sigoincant dïffierence between the proportion of wetlstnd habitat available 

during the winter season and actuai wetland use in the mean winter home range 

(z = -2.298). Availabiity and use of the wetiand habii  type were not equal. 

Signincant differences aiso exïsted during +ter between use and avaiiabiiity of shrub 

(z = 3.971), crop residue (z = 4.39% d a n  (z = 4.808) and forest (z = 4.808). Alden 

were available and used in equai proportions chiring winter (z = -1.462) as was the 

grass habitat (z = -0.212 ). 

There was a signifiant differeace in annual habitat use (p = 621.8 8 df; P c 0.05). 

'The number of acijusted loca5ions/ha*bVdday showed slnub to be the most higbly 

used habitat type overali, foiiowed by grain. niw was no signïfkmt Merence in use 

between focest and wetland (p = 0.860, 1 dÇ P > 0.05). Together they wete the next 

highest used habitat types. nie next ranked habitats were wetland and aldas (no 



Merence in use, f i  1.85, 1 dt; P > 0.05), grass and urban (no diffèrence in use, 

1.247, 1 1 P > >.OS), iiirban and row crops (no difference in use, e- 0.620, 1 

P > O-OS), and row aops and crop midue (no difference in use, X- 2.40, 1 dÇ P 

> 0.05). Although orciiard cumprised 2.4% (38.5 ha) of the shdy area, no home 

ranges oanwd that included any of this habitat type. Table 2 displays the mean 

annd and d home range areas by habitat types and Table 3 displays the 

ranked order of annual habitat use. 

'Ihe most highiy used habitat type in whîer was shnib foliowed by al&, wetland, 

forest and grass. Shnib also ranked nrst in spring nesting, summer and Ml. Table 4 

display the seasonal rankings assigued to eadi habitat type useci. Wh= multiple 

habitat types have the same Tanking, thap is no sbtisticai ciiffierence (P > 0.05) 

between their use. 

Annual habitat use durhg tlnee daily time periods was statkticaliy diffikrent (p = 

3 Il .% 16 P > 0.05). However ody alders and grain exhibited different amounts of 

use on a daily basis Grass, weîiand, shnib, row crops, crop tesidue, urban and forest 

ali had no sigpincant diffezença in use on a daily basis (see Table 5). 

During the two nesting seasons, only 2 hais attempted a third nest. Both birds 



abandoned theu second attenipts beouw of the resemchers. A total of four nests were 

abandcmd bezause of the researchers and these nests w= arçluded h m  nesting 

success aaalysis. 

Twenty-fbe of 46 nesting attenpts (54%0) successfully batched one or more birds. 

Niue (60 %) jjwdes (M year birds) and 15 (75 %) adule brought off suc~essfid 

nests. Twenty-five (6%) of ail hem in this sady smxdùily baiched a nest Table 6 

sunnn;irizesnestingsuocessby~.Grainhad3 o f 3 n g t s ~ ~ ~ ~ e ~ ~ f Ù i ( 1 W ? ' ) ~ e 7  

of 9 in wetiand and 9 of 15 in gcass successfûily hatched. Table 7 displays ngting 

success by specifïc habitat type. However these measrnes of nesting suocess do not 

take into account the area that is potentiaily aivailable for nesting. When considerhg 

o v d  area, slinib had the hi&& number of suc0essfÙ.i nests/ha (56.3) foiiowed by 

wetiand (5.6) and gmss with 5.2 su~cessfùl nestsma Table 8 summaks the d t s  of 

nesting on a per hectare bis. 

Thjrty-three per cent of nests were destroyed by mammaliau predators, Likely raccoon 

(Procyw &) and skunk @&h& m) (Table 9). Ihy mowing accounted for 3 

nest losses (7%) and one nest was lost to mens (Çonqs -), one abandoned and 

one lost to unlcnown causes. A sunmiaiy of the oirtcom of 46 nesting attempts is 

çontained in Table 9. 

The n5dts of the Speaniuan correlaiions (mean values h m  7 trials) show a weak 



positive currelation between nest initiation date and success. nie later nests are 

initiated the mirp chance there is for success (r, = 0.379). A negatbe mlationship 

ex& between thtee variables : number of egg laid and the distmce between the 

of spring home rmge and the nest site (r, = 4.556); eggs laid and the ske of 

the nesting home range (r, = -0.531); and eggs laid and annuai home range size (r, = - 
0.668). 'Ihis indiCates that the number of e g g  laid demases with distance between the 

centre of the spring home range and the a c t d  nest site, nesting home range s k  and 

aoiiual home range siae. Nest success negatbely canelates with nesting home range 

size (r, = - 0.477) i n d i h g  that d e r  nesting home ranges have higher nesting 

success. There exisîs a positive correlation between nest date initiation and annuai 

home range (r, = 0.458) indicating tbat nest initiation beguis later in larger annuai 

home ranges. lhere also exists a positive correlation between nesting success and 

habitat use (r, = 0.543) i n d i h g  that the hi& use habitats have higher rates of 

nesting success. Th- was no sigdiicant mmlation between nesting su- and age 

of the hm pheasant (r, = O. 166). 

Them was a signiscant diffkence M e e n  date of nesting and successf'ul (5 of 7 

trials with MiunWhiQey U tests, u values range h m  54.0 to 95.0, P-values h m  

0.005 to 0.043; mean = 142 m y  221, s.d = 14.9) versus utwcussm nests (mean 

= 135 M y  153, s.d = 17.2). Successful nests tend to be initiated later. A signifïcant 

diffaaice was also ckected between size of the nesting home range size and nesthg 

success (4 of 7 triais, MiumWhitney U tests, u d u e s  k m  40.0 to 46.0, P-values 



h m  0.037 to 0.048; meaa = 6.9 ha., s.d = 9.8 fa successtùl nests) versus 

urisuccessful neas (mean = 11.5 ha, s-d = 16.8). This indi- that the d e r  

nesting home ranges have more suapssful nests. 

Porter and Church (1987) claim there are @lems with study area delineation and 

that slight changes in boundaries cau affect the proportional distn'bution of habitat 

types. ' E s  can yield misleadhg d t s  when habitat use is caidated ushg sady area 

availability of cova types. In the present study, availability and use of five habitat 

types wae not equal during winter. 1 caldated habitaî use based on what the 

pheasaats actuaily did use. ?he atlllual and seasonal xmm home ranges were ured as a 

basis for caldations to determine habitat B. 

Habitat use by wild f d e  ring-necked pheasants on the Kings County Ph- Saidy 

Area was not random. The hen pheasants stuclied used some habitats more than O-. 

Habitat types were ranked as to their relative importance based on use and nesting 

suocess. This strategy has the actvantage of employing two Mixent rnethods to i;nk 

habitat importtnice. 

Shrub appears to be a very important habitat type for pheasants in Kings CounfY, 

Nova Scotia The sbrub areas in this study were charactaized as having both a dense 



herkmus ground cova and an ovexstory. &th characteristics provided cova 

througbout the year and especidy dining winta when this feature is essential for 

pheasant Suntivai. Use of grain during the nesting season is also highiy ranked 

possibiy because it provides a ~elaîively undistiirbed habïitat for brooâ rearllig and 

nesting. Alders, wetiand and grass aiso prwide impor*int cover at various timg of 

the year. m e r  authors have reported hi& use of both grass and wetlands (Table 11). 

Ihere was a signïfïcant diffefence in habitat use on an annual besis. Pheasants 

pbab1y used d i f f i  habitats based on the amount of cover and food tbat eadi area 

provided. Overall, SM had the highest use of ali habitat types foiiowed by grain. The 

present study ranked fo~st and wdand as third (no sispiscant difference in theV 

uses) and wetland and aidas as king fourth in importance. Grass and urban were both 

ranked fifth overall foiiowed by row crops. Cmp residue was used the least. 

?here was also a signifiant difference in individual habitat use aaoss al1 seasons. 

W m  habitat use was dominated by shnib. Van Nostrand (1963) suggests that 

shrubby or woody cova is hportmt as winter cova for pheasants in Nova Scotia. 

S M  use is foiiowed by aidas, wetland, forest and gcass. 'Ihere were no signXcant 

Wefences in their use and theref~~e aii four were of equai Unportance. Wdand, 

forest, gras, raban and cmp residue were aii used insimilar i r u n t s  and together 

make up the third or lowest ranked habitat type useci. Row crops and grain were not 

presensckaingwinter. 



DuMg spring, s h a h  ranks as the nutnber one h a b Ï Ï  type in this study foilowed by 

aiders. The number thee ranhg is shared epially by nVe w v a  types: forest, 

wetland, urban, aop residue and grass. 

During the nesting seascm shrub again ranked highest in use followed by grain. 

Wetlands, f e  alders, gras and row aops ail  wae used equally and were r d e d  

third in importance. ui68n had the lowest use of aU habitat types during the nesting 

seasoa.Cropresiduewasnotusedduringthistime~ 

Summer habitat use was dominated by shrub foiiowed by a combination of wetlands, 

alders, row aops, grain and forest. Grass, urban and crop residue foliowed in 

asœnding order of inipoaance. 

Shnib and forest were equally ranked as the most important f d  habitai component in 

this sbudy. Wetiand and gras occupied the seçond ranked category dong with alders 

and aop residue. Use of gmi.n, urban and row aops foiiowed in ascending order. 

Although pheasants are associated primarily with agicuitUral landscapes, îhey sean 

able to successfuly occupy a range of habitat types. This would accomt for the 

similar y& regional diffimmas in habitat use reported by various auîhors. Playas in 

West Texas are mnpxised of a smaü water body surzounded by lush vegetation 

(Whiteside and Guthay 1983) sirnilar to wetlands in Nova Scotia describeci in this 



sady. However, relateci plant species and climate wouid be dif£èrent although plant 

CO- stmctme appears similac Basically the same holds true for grass and shmb 

habitats both i w e d  eariier as hprbnt ffor pheasmts. Forest use in Nova Scotia 

was also ranked higbiy. In Britain, pherisrnits use woodlmds almost exclusively during 

winter (Hill and Ridley 1987). The British woodlands that are heaviy used by 

ph- are desc r i i  as having a dense hebsoeors ground cover, a weli developed 

shrub layu and an overhd canopy. nKse are similar in stnrtrire to the forest areas 

used by pheasants in the present study. Overaii it would appear that habitat stnictrire is 

more inqu&mt tfian the diBiirent plant species that make up any given habitat used by 

phea~atlts. Fmm the fïndings of this shidy, dense ground cover and where availabk, an 

ovemtory, appear to provide optimum habitat for pheasaats durîng ail  seasons. 

Annual îime of day habita5 aaalysis mealed a signifiant diffefeflce in use. On an 

individual habitat bis, only aidas and grain displayed muai differential use on a 

daily basis. Aldes had higher than expeckd use driring midday as did grain during 

moming and evening. Perhap the high use of aiders during midday can be attriibuted 

to the presence of overfiead cover to prevent detection by predatom and as shelter 

finm the elements, partidar in winter whüe birds are loafing (Gaîes 1970). Heavy use 

of grain ciucing mnning and evening may be the d t  of feeding both a f k  leaving a 

roost/loafing area or prior to entering one. Leptich (1992) found a similar pattern of 

hai phearants using grains in southem Idaho. 



One interesting finding k m  this study was the appa~nt lack of use of orchards. Van 

Nostraml(1%3) noted tht ph- nrnnbers had Qclined in Nova Scotia between 

1951 and 1%3. He cites early mowing of gcass in orchards as one possible reason for 

this RQction of pheasant numbers. AU. orchards tbaî ocairred on the K i n g  County 

Pheasant Study Area wae mowed andhr treated wÏth herbicide to control p w t h  of 

grasa .  Roviding littie cover for mnceahmt the mhard habitat category was used 

very little by hm ph- in the present study (6 of 2,306 locations occrared in 

orcharcl as did one of 46 nesting attempts, which was raiaiccgsful). 

Nesting suress for this st~@ was 54.3% Diffèrent auihors have reported pheasant 

nesting success ranging h m  10.4% and Wolfe 1973) to a hi& of 65.0% in 

Cotlse~vation Resave Program (CRP) fields in Iowa (Pattemm and Ekst 19%). Table 

10 presents the s m m m i d  d t s  of otha nesting investigations reported in the 

litezafilce. The lwel of nesting success observeci in this investigation as weli as the 

afmentioned studies is likely a resuit of local conditions at the time of investigation 

and may not be indicative of long term population trends. 'Ihe lewel of nesting 

success is signifïcanî in identifyirig which habitats are more important to pheasants and 

which ones provide the gatest likelihood of successfùl nesting. I d e n m g  the most 

important habitats potentidy dows fm their mhtemmce and protedon. 

F m  the 46 nests monitored, 15 (33%) were destroyed by mammalian predators, 3 

(7%) were àestroyed by mowing machines and 1 (2%) each were lost to &an 



predators, abandoned and ini(aiown causes. In Iowa, Riley et al. (1994) reporteci 36% 

nest losses to mammaiian predation. Forty-two per cent of nests studied in South 

Dakota (LAS lm), 23.1% in Nebraska (Linder et ai. 1%0), 54.7% k m  Colorado 

(Snyder 1974) and 32% of pheasant nests Ocannng in Iowa CRP fields vatterson and 

Ekst 1996) were destroyed by nanimalian predators. AU of these d t s  can be 

a t t r i i  to ld conditions at the time of the various d e s .  Some WOIS that 

contriiuted to the varying leveis of nest predatim reported in diis and earlier studies 

include nimibas and densities of m a d i i n  pdatom pesait and the area of high 

quality habitat available that provides adequate concealmait for nesting pheasants. 

Redator removal has proven to be vey costly and also ineffedive as soon as the 

practice is stopped (Chessness et al. 1968). ûood nesting habitat in adequate supply 

wiil help to ensure hen pheasants can reproduQ suAessfully and will mitigate the 

effects of nest predatm. Deise pund cover is imposant. Residual vegetation dows 

nesting birds, especialiy the early ones, bnter concealment (Boyd 1981, Haoson 1970). 

An evaluaiîon of nesting habitat must take into acçount the nrnnba of nests initiated, 

the success of those nesting attempts and the avaiability of the diffèrent oova types. 

The shmb category again dominates as the most highly ranked habitat type hawig a 

calcuiated 56.3 sufcessful nestsma followed by wetland (5.6 successfbl n e s t h )  and 

grass with 5.2 succe~~fbl iigts/ha 'Ihe value of grain is aiso demonstmted as an 

impatant nesting habitat (3.3 suc~essfui nests/ha). Numerou other authors also 

m g c k  these habitat cate@es as critical for SUCC~SSM pheasant nesting. See Table 



10 for a summary of aest site habitats that are considemi hpmtant based on the 

results of O& pheasant nesting saidies. 

The Speraman ni& correlation for succes and nest date (r, = 0.379) sugges~s that 

later nests are margîuaily more suaadid than early ones. This is ço~~oborated by the 

results of the -Whitney U tests that showed a signincmt difference between 

success and nest date. Gomnson and Loman (1986) suggest that an increase in 

vegetation heigbt offas better concalment thereby reducing desûwtion by nest 

predatols. 

There were negative correlations between success and distance and success mmlated 

with annual home range s k .  ïhere was also a signifiant ciiflierence between success 

and nesting home range- These all indiate a higher rate of nest suocess S1SSOCiated 

with birds in d e r  a n n d  and nesting home muges. Using nesting su- as a 

measure of fitness, hem occupyhg srnaiier home ranges appeat rnom reproductvely 

able to contriiute to the o v d  population. Boyd (1981) found that home range sïze 

(during the repromiaive season) increased in size as the numba of nesting attempts to 

produoe a tmnxi also rose- 

Thae was no cozfelation between hen pheasant age and nestùig success. The results of 

this study indiate that succgs is not related to aga Older fernales do not appear to be 

more eqerienced at using habitats that yield hi&= rates of nesting success. Nor does 



it appear that jwede (first year breeders) are forced into p r e r  nesting areas. 

In Kin@ Co-, Nova k t i a  both habitat use and nesting success were highest in the 

shrub categcxy- Roviding both a dense ground oova as well as an overhead canopy, 

this habitaî type is ranked as being the most impoitant for pheasants. These two 

measms of ranking habitart impoitance cozfoborated each other. Grain, wetland and 

g~asshavealsobeaisbowntobeimpoaant~~ver~rpes~onmeannesofuseand 

succgsful rlesting- 

nie sbrub, wetland, grass and grain habitats identifi.4 in this study have been show 

to be important to pheasants in King County. These results cornborate research h m  

numerom otha areas. Any c o ~ a t i o n  pro- aimed at pheasants in Nova Scotia 

must consider ail of these d a 1  hab'rtats. 

ïhe first step towards effective pheasant management, identifjing the actual areas of 

hi&-use habitats in Nova Scotia's most intensive agridtural region has been done. 

Identify.ig habitats in the remaining agricultural areas or at the vay least a 

representative sample h m  these areas should be oompleted. Long term monitoring of 

habitat type and availability muid alert wildlife managas of any loss or measinable 

deggahtion of these Uipiortant pheasaof covers. Should the numba or area of hi&-use 



habitats dIminish, a pgrarn similar to the Consemtion Resave Rogram such as 

done in the U.S. muid provide an altemative in the form of undistirrbed grassland that 

am provide both good nesting areas as well as winter cover. This w d d  not oniy 

baieM pheasants but aiso other gcassland nestllig birds. 

Shrub, g r a s  and wetlands are more likely to be influenœd by wiidlife mamgers than 

is grain. Grain fields do provide a continuous, relatively mdisturbed habitat uniii 

nesting is usually complets. Howwer, grain pduction is at the whim of agcidtud 

markets and usuaîiy beyond the control of wildlife manages. Wetlands already receive 

a substantial amount of legislative protection as weli as promotion by govemment and 

non-govemment orgauintions (MiOs) l d y  such as Ducks Unlimited and the 

Eastw Habitat Joint Venture. Rivate conservation o r ~ o n s  should petition 

govemments to protect or purchase these valuable ddlife areas. NWs should 

approach private landomets with stewardship proposais to protect and conserve these 

essential habitats. Voluntea easenmts (restrictions on developmat) or land leasing 

are both strategies that wiil work to conserve these and 0th- valuable wildlife habitat 

on privately owned @cultural lands. 

Oneaspectofpheasant habitatusethatwas not addressedbythis sady is the 

ju)aa~ositiion of the various cuver types. 'Ihe spatial arrangement of habitats WU afliect 

pheasauts. High quality cova must be located w i t h  close prowty  to feeding areas. 

If individual areas becorne insular they may lose theu value to pheasants. Firrther 



research is needed in Nova Scotia to detwnme i f  and when this condition happais. 

For pheasants and otha fàtm wildlife there appears to be some optimism for the 

Iùhae. nie rnajority of land in the Annaplis Valley thai has agriculture potential is 

cutrently being used as such. The more pductive mils wiii be be more intensiveiy 

and marginal areas (jawwn to agricuianalists as imimproved areas) wiil iikely be 

dropped h m  agcïcuiturai use as ewnomic conditions maice it unprofitable to finm 

these areas. These tmimproved areas are likely to be chpped h m  agrïdturai 

activities outside the Annapolis Vailey as well. Over the province as a whole there is 

more unimproved areas than there were five years ago and this trend is expected to 

continue into the futrire (A Eck, pers. comm.). These iniunproved areas have the 

potentiai for pheasant habitat- 
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IlCrop 
(405.3 1569.1 

residue (25.8) (36.3) 

II Forest 1 372.5 1 372.5 

a Adjusteci because Row crops and Grain were not available drirùig both whter and 
sprinI5 



Habitat 1 Ha * s.d 
type ('w 

Grain 0.904 * 1 1244 



Go*, Nova Scotia biom 18 Feh 1995 to 01 Apdi 19%. 

a Ranking based on use ie. numba of adjusted locations / ha*birdday. When 2 or 
more habitats are equally ranked, there is no signifïcant difference in their use (P > 
0.05)- 

Orchard was not useci. 
Based on adjwtments made for home litnge availabilïty and measured as numbet of 

a d j 4  locatiotl~ / ha.*birdday. Locations refa to c~rze~p~nding habitat types (ie. 
Rank # 3: forest = 121, waland = 107). 



T p b k 4 : ~ 0 f ~ i i a l b i n i a i g e h p a g t i s c b y 4 6 d o . ~ o ~ h e n  
paePsPos in Co-, Nova Seotia iiom 1% Feb 1995 to 01 Apd 1996 

Rank Habitat  type(^)^ # L,~catîons~ 

1 shnib 447 

pp-~ppp -- 

wetlands/alldersmw crops/phdfoorest 

g r a s s / d  
rnt>ancrop residue 

shniblforest 

aldeisiwetiland~crop residue 19/17/10/10 

grasdcrop midue/pidurban 1 O/ 1 0/8/8 

aRanking based on use ie. number of locations / ha*birdday. When 2 or more 
habitab are equaüy ranked there is no sigplsmt difference in their use (P > 0.05). 

Orchad was not used. 
Based on adjustments made for home range wailability and meamed as locations / 
ha*biFdday. Location numbetS refèr to coaesponding habitat types ( ie. Wita rank 

# 2: alders = 37, wetiand = 27, f a  = 26 ...). 
No availability of row crops or grain during winîer or spring. 
No availabiiity of aop residue diiring nesting. 



M g  MiddaY Evaiing Total 
Aiders 26 40 24 90 

a or est 1 48 1 33 144  1 12s 

Total 1 756 1 625 1 549 1 1930 



mean clutch s k  (n) 1 12.8 (8) 1 132 (9) 

mean cluîch size (n) of 2nd 
attempt 

mean cluîch size (n) of 3rd 
attempt 

"2 J w .  aud 2 Aduit birds had no nesting attemp~ in 1995. 
1 JUV. and 3 Aciult nests (8%) abaadoned becaise of researchers not included 



Habitat type" 

Grain 

Total 

a iacludes only those habitat types used for nesting. 
4 nests abandoned because of researchers not included 



Habitat 

Alders 

Grass 

Wdand 

Shnib 

Grain 

Rowmp 

U r k  

Total 

- -  

No. nests 1 No. 

nests/ha. 



Abandon Unk. 
cause 

No. 
nests 

No. Faun 
machine 

Total 

- ~- - - - -  

a 4 nests (8%) abandoned befause of d e r ~  not hcluded. 

Oniy those habitats whae nests ocaared 



% nest hilain habitat type -s) 

!wxess Used 

Date 

Iowa 

Iowa 1 lgg4 

Colorado 1 1984 

11 56 1 old field 

South Dakota 1 1975 
Colorado 1 1974 
Nebraska 1 1973 

11 15.1 1 -  1 Linder et al. Nebraska 1 1960 

Robeson New York 

1 45.4 l weeds 1 Stokes Ontario 1 1954 



PRiMNCY HABITAT AREA DATE 

P d  et al. New y& 

Texas 

Nova Scotia 

Gates & Hale 

- 

Gatti et al, 

Leptich Idaho 

P d  et al. New York 

Texas 

Hill & Ridley 

Nova Scotia 

old fields New York 
- -- - 

fallow grass P d  et al. New York 

wetlands 

Gatti et al. 

Texas 



1 Nova Scotia 

old fiel- 

1 penmd et al. 

f@n 1 Whiteside & Guthery 1 Texas 

old fields 1  BOY^ 1 New York 

fàllow grass 1 p d e t a ~  1 New York 
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* When the study area was mappd, ail agriculturai areas wae in use - thetefore no 
aopresiduewvatypewasdeLin~AsdKgfainandmwnopscategorieswere 

harvested the crop residue habitat came into being. 
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step 1: 

actuai observed # locations /( mean home range a m  * totai # birddays) = actual# 
locaîions/ha.*birdday. 

step 2: 

acîuai # locations/ha.*bïrdday * (total actuai # o k e d  locations / total actual# 

locations/ha.*bùdday) = adjusted # locationslha,*birdday. 

Shmb use during fàil as an exaniple: 

Actual Mean fa11 
observai # home range 
locatio~ls Oa) 

Actuai observed 
ldoIIS/hiLSbird 
&Y 



step 1: 

actual observed # ldanslha.*birdday 
= a d  observeci # locafions 1 ( mean home range ana of shnib * total # birddays) 
= 19 / (0.283 * 660) 
= 0.101724 lOcafions/ha.*birdday 

step 2: 

adjusteci # of lOcafions/ha.*birdday 
= actuai observed # locations/h*birdday * (total actual # observai locations I total 
a d  # locaîions/ha.*b~y) 
= 0.101724 * (190 / 0.311329) 
= 62 adjusted locations/ha.*birdday 



a 10 hens had home ranges &ring both winter 95 and winta %. 
bafter200/otrimmedmean. 
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