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Manitoba Deparment ofNaitiaal Rcsourccs frirharvest lccopds were examincd to determine 

ifthe puinciai populations of mi& ( M i e l a  vison), musLrot (Onclotru zibethictlr), and 

Cmyic (MiCrtelu ermineo) arhiat any pCnadicity. 'Lbt above fur nami data wac d y a c d  

ushg an autocomîaîion fornuia. This snalysis ptovidcâ cvidence that the provincial muilr 

ppulaition uhiiatt an &y- cycle. However, the proproVm mmusipat a d  cmMt populations 

do not express any disCernable trends. 

T&e semt fia rrtrim data wcre uscd to ddamine ifthae is any âssociation in population 

cycles among the three fiir-?xarer species. The correlation coefficients caiculated for this 

mterspecific andysis indicate a two year hg in population cycles between minL and m e  

Thar was no CYidence of a iag in popuiation cycles ktw#n minlc and ermine, and m u s h t  

and ennine. 

The provincial fin-minn data wat compared to the @ce per pelt to detcrmiae ifthere is any 

associetion between the number of animais caugbt per year and the pnce per pelt offered by 

the fur buyers. The provincial mink population showed a slightly cyciïc negative trend in 

association between the number o f  animalP caught and the prîce per pelt The musicrat and 

ermine populations showed a negative hear trend ovcr eight years of lagged analysis. 

To examine if portions of the province cxprrss similar cyclicity in popdation trends, the fur 

W e s t  records of eight Manitoba Rc@tmd Trapline (RTL) sections plus two Northwesfe~l 

Ontario RïL tegions were examincd in tbe above mamin. Thc two Northwestem Ontario 

RTL regions were dividai imo five sections for fiiriba cornpans011 ?hrr is cvidence of 40, 

8-, 9- and 10- ycar population cycles for mi& in ail but thrcc sections. Simiiar d t s  were 

found for muskrat, *ch exhibitcd 4-, 6, and 9- ta 10-year cycles for 7 of 13 sections 

examine& Thcre was also evidence of population cycles of various lengths for ermine in 7 

of 13 sections. 



As with the provincial fur harvcst records, the Manitoba sectional fur retum data wne 

nramincd to c k x m h c  ifdm is any evidena of assocSon in population cycIes among the 

t.bec species. Tbat is cvidcnct of two and four year iags in popdation cycles between 

mi& and mushat fol 5 of 8 sections. Thae was evidenct for cycles of association between 

miak d emiint, ad musicrat and amine in ali sections. The cycles of s~sociation were of 

various lcngths. 
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The mink (Mirsreh vîson), is onc of the most widcspcad of* Noah Amerkm mustetids. 

Wrtb a fm cxecptions, it inhabits ail of Canada south of the trœiine, and occur in aü of the 

Unittd Statcs cxcept tbe arid zegicms of the SO- m e  & Whitman 1987, Linscomk 

et d.. 1982). The North Amcrican mi& bas rilso b#n mtroducdd into many cornaies in 
- 

Europe (BmiiJLi & Zmwski 1992, Day & Linn 1972, Erbge 1%9,1972, Gerell1967, 

1968,1%9, & 1970, Smal1991, Wildhaga 1956). Tbe mi& is a wease1 that has become 

adaptai for an aqyatic existence. Its morphology rrprr~cnts ai intermediate between a 

weasel, genus M i e l a ,  which is &nestriai, and the O-, gemis Lum, which is even more 

highly specialiPd for an aquatic aostcnce (Peterson 1966). Thîs intennediate position aliows 

the mink to feed on a variety of prey itcms such as: mrmimals, nsh, birds, amphibians, 

crustaceans, insects and reptiles. Several authors have shdied the food habits of mi& 

(Akande 1972, Birks & Dunstone 1985, B d t  & Cheng 1988, Casson & Kümstra 1983, 

Chanin & L ~ M  1980, Dtmstone & Birks 1987, ûilbert & NancekiveU 1982, Hamilton 1936, 

1940, Korschgen 1958, Sealander 1943,) with the g ~ ~ ~ c r a l  conclusion that miak are 

oppommistic faers, and that their food hsbits vary with the habitat due to differences 

(abundance and availability) in the jmtentiai prey pmsent (Gereîl 1968). 

Mwh re~eafch bas bcen c o n d d  on rninl; (a Shmp et al. 1976). with most of the effort 

king dhcted towatds the various aspects of fia fiamhg (Eagft & Whitman 1987). The 

mmining rrstarch tms beai pimarily comiirted on the large prairie -CS ami ~~flmcis 

of north central United States and Canada (Arnold & Fritzcii 1987,1990, Cowen & ReiUy 

1973, Ebahsrdt 1973, Erhgton 1943,1954a.Mitcheli 1961, Proulx etol. 1987, !kgearit 

et al. 1973, Wilson 1954). There have bccn vny few studies based on mi& in the boreai 



forrst The primary purpose of this snidy is to examine the population fluctuations of rnink, 

with compsrÙans to muJhat (0nrdah.a ribohic~ls), a pity item of the minù, and amine 

(MmeIrr eminea), a pedator cornpethg for similar prcy spccies, in the b o r d  forest of 

souttieasrcni Manitoba and n o i t h .  Ontario, Canada 

Sevcral authors have dcsctlimanyaathcmboreai f o r r ~ t ~ b e a r c r  populatio~~ as cyclic 

in naturc, with many s p i e s  u h i i  the classical " 10 Ycat Cyclew (Butler 1953, Elton & 

NichoIson 1942, Enington l9Ma & 1954b. Fin* 1980, Hickey 1954, Keith 1%3, Lack 

1954, Rowan 1950,1954, Siivonen 1948, 1954). Many of these same authors agm that 

cycles of species may k inteaelatcd wïth the cycle of one specidanimai affkcting the cycle 

of another. Finaty (1980) ami Keith (1%3), conclude thaî mink and mukat axe cyclic, with 

the m u s k t  population cycle rcguiating or & d g  the minL " 10 Year Cycle." The n d  

hypotheses fatbis portion of my d y &  arc: HJ the Provincial populations of a) mink, b) 

musbat, and c) cmiiae do not exhibit any cyclicity or perïodicity; HJ the Provinciai 

populations of mi&, muJbaS d amine do not exhiibit any interspecific cyclic association 

between: a) mink versus mushaf b) mi& versus ennine and c) muslrrat versus ermine . 

Since the minlr is both a tenestrjai and aquatic hunter, it is logical to assimie thst there will 

be competition with the weaseis, for oommon prey species. The weaseis have evolveû an 

elo~bodysbapethatpemiaptbcm~entabraro~~cndodui.confimdopscesinseasch 

of prey and thus htmt for prcy more efficiently tban mink, which are resûicted due to their 

larger size (Brown & Lasïewski 1972). This question of any evidence of pndator 

competition will k detcnnined by my second ndl hypothesis, HJ. 

Mink and muskrat arc considerad two of the most vaiuabie fb animais in North America 
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(Peny 1982, Liascombe et ol. 1982). Muslrrat lead aU odra wild fia-bemers in number 

caught and o v d  pelt value. Ermks, on tbt otha haad, arc not considemi a vny valuable 

fur, and histoncaily rqrcsent a vay  d pacartage of the total fut market (Fagerstone 

1987, Svenâsen 1982). The fiir market is *ce driven, and thaefore the numbet ofanimals 

taken may k dcpadcnt on the price per pclt o f f i  by the fur buyas. lhe ndl hypothesis 

for this portion of my anaiysis is: HJ Th- is no d o n  beïween the numbcr of a) 

mink, b) muJlwZ and c) crmM caught and the @ce pr pelt off&rc& 

For this analysis, 1 have used the fia-retum data, coiiected by natraa resource officers, h m  

eight Manitoba Rtgistcrrd Trapline sections, sevcn nrmi the Eastnn RTL District; Berens 

River, Bloodvein, Hole River, Lac Du Bonnet, Liale Citand Rapids, Pauingassi, and 

WhitesheU, and one h m  the W m  RTL District, Duck Mountain, to act as a control for 

cornparison (Figure 1). As a M e r  cumparison, 1 have also included the fin-rehrnis for 

selected ttaplincs in two wrthwestern Ontario sections, Red Lake and Kenom As with the 

provinciai fûr-rem data, the localUrd sectionai fur-retum data will be examinai for 

possible cycles in mit&, musloat. and amine populations, and any possible cycles in 

association mong the t&ce specits. The null hypatheses for this portion of my analysis are: 

&4 tht locaüzed or sectionai popuiations of a) mi&, b) muskrat, and c) nmine do not 

exhibit any cyclicity or periodicity; H,,S the 1localiPd or scctional popuIations of mink, 

muskrat, and amine & not exhibit any intcqccific cyclic 8ssociation beiween: a) mi& 

vasus muskrat, b) minL vasus cnnine and c) m w h t  versus mnine . 

The Registercd Trapline (RTL) system was dcsigned in the 1940's to eliminate destructive 

cornpetition ktwan trappas, &ch was the main rcason for the decline in fiu-bearer 

populations in the 1930s and 19405 (Johnson 1989). Each RTL seaion is differentiated based 



Figure 1. Location of mdy area in Manitoba showing Reginrred Trapline 
Sections used. 
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on ivmaal and manmede physicai fiatuies, such as lakes, rivas, and roads, as borders and 

is w m p o d  of a number of Rcgistmd Traplines, " o d n  or manageci by individuai 

~ ~ r ~ ~ ~ . I n h i m , t h c ~ m u s i p r a c t i œ ~ ~ d f u r c o n s a v a t i o n a n d  

management, and suballt annual reports on the trend of wiidIife in theu axea. These annual 

wrts arc wmpiled and form the basis for fbtwc management pl- (Johnson 1989). The 

fip-rehaas uscd in this analyia iirr h m  the a n n d  sectional reports, itemizing the number 

of animals caught for each year. 

The RTL sections used exhibit many of the various forest classes within the Boreal Forest 

Region ( ' m e  1972). This conif ius mgion, which comprises the greater part of the 

forested region in Canada, is characterised by white and black sprue (Piceu gluuco 

Mmch) VOS; and Picea marbza (Miii.) BSP.; rrspdively), tamarack (m Ionèina (hi 

Roi) K. Koch), jack pine (Pi- banManu Lamb.), and baisam fi (Ables balsamea (L.) 

Mill.). There is also a g e n d  admixture of bmadleaved trees such as paper birch (BetuIa 

pcrpyrifera Marsh-), tmnbling aspcn (Podlus tremuloides Mich),  and balsam poplar 

(Populw balsani@ra L.). Within this vast region are a number of différent forest zones, each 

with iLP OWI, mique characteristics The seven eastem Manitoba and the two Ontario R ï L  

sections comprise five differc~lt forest typcs. 

The mon prevdcnt forest type is the Northan Conifèmus zone which is amund the 

southmstcm part of the Pttc8mbrian Shield. This zone is within an area where glaciation 

was intense and the d t i n g  relief is imgular, mcky parailel ridges separating poorly 

drained depressions and innumerable narow lakes. Black spruce is the predominant tree that 
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can be found with jack pine on the uplands and with tamarack on the poorly drained 

lowlairds. ïhe climett is fivoufable for modaate tree &rawtb, Frrqucnt k, which are an 

ht~@ féahnt of this f w  typc, have hclped in the sprrad ofjrkpine d bhh thughout 

this area (ROWC 1972). This forest type is cbact&tic of areas within Bacas River, 

Bloadv&, Hole Riva, Lac Du Bo= Liale &and Rapids, Pauingassi, and Red LaLe RTL 

Secti011~. 

In conîrast to the imguler ridges of the Noahem Conifmus zone is the nlatively f i t  area 

of the Nelson River. 'Iïiis ma is in a stzip dong the eastan shore of Lake Winnipegt and 

extends north and northeastwad The Nelson Riva area was covered by glacial Lake 

Agassiz, and the deposition of clays and san& have levelied the Vregularities caused by 

glaciation Black s p ~ c e  is the dominant tree, but proximity to the n u m m  and extensive 

bogs has restricted its growth. Stands of birch, trcmbling aopeo, poplar, and balsam fi can 

be found in areas with bettg àraînage. As with th Northem Coaiferous zone, fks  also play 

an integral part in the fkagmentation and dispmal of the various tree species (Rowe 1972). 

This forest type can be found io: Berens River, Bloodvein, Hole River and a d portion 

of Littie Grand Rapids- 

The next forest type to be exmhed is the Manitoba Lowlands which extends h m  the 

eastcm shore of Lake WlIIIljpcg to an ana xrnrthwcst of the lake- This forest type coiisists of 

b k k  ~pnioe and tamarack on fh ,  poorly clrciiiud lads, with intemenhg bogs and mdows-  

Stands of white spnw, aspm, popk, birch and balsam fir occi0 on the drier alluvial süips 

borderhg rivers a d  streams. Ridgcs of sand and gmvei mark the ancient shorcline of Lake 

Agassiz, with IOW, nwow, paralle1 rises with swampy depressions between, reflecthg the 

topogaphy of the ancient lake bottom (Roue 1972). Arras of this forest type can be found 



in: Bernis River, Bloodvein, Hok River, and Lac Du Bonnet. 

South of the Northcm Conifiius mne is the Lowa Engiish River forcst type, which is 

~vnedbystandsofa~pa.poplar,radwfiitcspniccoaweUQaiacdsitcaBladrrpnreend 

tamarack can k found in W o w  bogs. As with the Nelson River mae, pst-glaciation 

deposition of clay materials bas d t e d  in tfiis section ha* a relativcly low relief, relieved 

by occasionai monhic ridges and flwial tenaces (Rowc 1972). This is the dominsnt forest 

type in: Lec Du Bonnet, and arcas of Hole River, Whiteshell, Red Lake and Kenora. 

Quaico represents the southemmost forest type includeà withùi the scope of this analysis. 

'The mil and climate of this arai favoured the dewlopment ofpine wmmunities, intmpeffed 

with mUred stands of aspen, birch, balsam fi, white and bladc spruce. The underiyhg 

pnites, SedMents and volcanic rocks of the Prccambrian Shield have been heavily glaciated 

with the resuitiag imgular texrain king dotted with vast numbers of rock-rimmeâ lakes of 

Vanous sizes (Rowe 1972). 'Ibis forest type is found in the Whitesheli and Kenora sections. 

For cornparison, 1 used the Jhck Moutain R n  Section, which is in the western region of 

Manitoba This section also lies within the Boreai Forest Region, but unlilce the eastern 

sections, it is characterized by the Mixcdwood forest type. This a m  is domhatecl by a 

mixture of aspen, poplat, birch, white spnw and balsam tir, covaing weli-cirained uplands. 

There arc also a fiw bogs whcre black spnice-riad tamarack can k found. Glaciation of this 

a m  has d t e d  in m h g  rnorainic deposits on the uplands dth glacio-lacustrine dcposits 

on the lowlands (Rowe 1972). 



METHODS 

1 had originally intendeci to conduct a radiotclcnetry aod tracking study of mink at the University 

of Manitoba's Ta@ Biologicrl Station located in the Atüuki Provincial Wildemess Park (5 1 O 05' 

N, 95' 2û' W) h m  Scpnnkr of 1993 to M.y 1995. During my fht winter season, I was able to 

locatt and follow scvm mi&, hsed on fiesh tracks in tbc snow, witbh the area surrounding the 

rcsearch station. 1 obrimcd clearance fmm the University of Manitobds Couacil on Animal Cam to 

pmaed with livc-captm and tracking of cadbcollucd mink, in m g  of 1994. AAcr discussion 

with my ad* h. W.O. Ruitt, it was decida! to fanmaice Iive trapping in the latc swnmer and 

e d y  fa11 of 1994. With the assistaace and guidance of the loscil mpper, B. Conlcy, twmty-two 

national üve ûaps of diffèrent sizcs were pl& in v a r i i  ripian locations. No mi& wcre caught 

a f k  approximately 1650 tmp Nghts. No sign or tracks of miak were found during the late fall and 

winter rewns of 1994/95. OnS, one mi& tnck was found in early April of 1995. M e r  many 

discussions with local tnppen. it appucd that the population of mi& M d e c d  significantly 

in the surroundhg area. 1 returned to the University of Manitoba campus in May 1995, where it was 

dccided amoagst myself and my advi~ory conunittee to investigate the causes for the apparent 

decline in the mit& population. I appmached the Manitoba Deputment of Naturd Resources in 

order to examine the fiu retum records for southeastem Manitoba to detemine if there was any 

historical trend or periodicity in the mink populaaon. 1 also examincd the fur rem recoids of 

muskat and m i n e  to detemine i fmm wne any possible associations amongst the thne species. 

The provincial totals of mink, muskra1; and ennine caught pa ycar (Appndix 1, Figures 2,3, & 4), 

were trcinsCnacd fiom a Manitoba apuPaent ofNatwal Resourceo publication, the "Manitoba Fur 

Fact Book" (Johnson 1989), whicb is a collection of thc most ment fin sales statistics, fur industry 

facts and fUT management guidelines for the province. These totais wae then gnphcd to give a 

visual rcprrscntation and the numkm wcre uscd in a comlation inrlysis 

to decide whethcr thcm is any trend or cyclicity. 



To test a time series for periodicity, the fuiretum data wcrc analyzed using the following 

autococttlation fornula= 

The comlation coefficient, r, is unitiess and ranges fbm - I< r < 1. A positive coefficient, r > 0, 

Unplies dia with m inmease in one v ~ * a b k ,  x, t h e  is an incmase in the second variable, y. A 

negative coefficient, r < 0, indicatcs an incnase in one variable, x, and a decrease in the second 

variable, y. The correlath coefacient b nota rneasure of quantitative change of one variable witb 

respect to the other, but it is a rnuPurr of intcasity of association between the two variables (Zar 

1974). 

For this analysis, the n u m k  of animals caught in a particular ycar @car t) was comlated to the 

number of animals caught in the next ycar @car -1) and subsequmt yerrs (t+2, t+3, . . . t+l O). ïhe 

coefficients calculateci showcd the level or inteasity of association betwten the various years. If a 

series (fur-- dmi) is pcriodic, a large positive comlation will be obsmed when the maxima 

of the series (at tirne t) correspond to the maxima (at timc *a). A large negative correlation will be 

observed when the maxima (at t h e  t) concspand to the minima (at time t+n). If the mies  is 

periodic, the autowrreIasion firnction will oscillate at cegular inrmls. Coaveiscly, if the series is 

not pcriodic, tbe autocorrelation hction wilI not oscillate and the rcsults will be Iinear or random 

in nature (Finerty 1980). 

'Ihe cafficients cakulatd by this formula arc insensitive to proportional differences betwecn the 

two populations king sampled. T h t  is, the cocrtlation formula can compam populations of diffemt 
/ 

s i a s :  Population "A" is twife the size of Population "B." Howcver, the coefficients am strongly 

aff'ted by sample s b .  l'bat is, if more tban haifof the variables king cornparcd are qua1 to mo, 

thcn the conelation coenicicnts shodd not bt used (sec Krebs 1989). 



Bulmer (1974) proposcd the use of a pmodogram for malyzing furreturn data. 'Ibis m&od can 

be icgaded as the decomposition of the van*ance into components due to d i f f i t  fiesuencies. In 

short, the amber of piks obscrved in t& data is âividcd by the tutai number of yaus that the data 

encompasses. The coarponents arc aimincd using an malysis o f v h c e  tcsî, with the muhing 

b ~ ~ ~ i t y  (suû of s q u u a )  dctcmining whaî the fkquency b for the fitr-reairn dm. HO-, for 

this to work one must decide whkh piLs a, ùrlude and which paks to exclude. Within 

dl hu-iaum data, t h a t  wili k minor fluctuations resultiog in minor peaks emùedded within tbe 

ovedl population pcriodicity. if one ignores or discounts the minot puLs, the data beeome 

smoothed, rrsulting in the l o s  of minor fluctuations that may hokl insights into what is happening 

to the populations as a wbole. niere is a b  the problem of determinhg wbat is a major pcak and 

what is a minor pulr. Cok (1951) atempted objectively a, define a peak by conside~g the data 

series as individual random fluctuations tathet than a whole time series. Cole defïned a peak as an 

entry in which the p d i n g  and succading entries are bath lower in value. However, with Cole's 

approach the tescarcher is still Ieft with the task of detmnining which peaks to include and which 

ta exclude. The above notai autocorrelation avoids this problem by cornparhg al1 the peal<J, both 

major and minor, treating the t h e  series as a whob mthcr than as individuai fluctuations. 

This autocomclation formula was used to asamine the relationships and possible penodicity within 

the provincal mink, m u s k .  and emiinc populations (Appcnd'i 1, Table 1, Figures 5,6, & 7). The 

autocorrelation formula was a h  used to test fm any association ammg the t h  fur-beam specics 

(Appeadix 1, Table 2, Figures 8,9, & 10). In this later d y s i s ,  the population of one species in a 

particular ymr (y- t) is comporrd to the population of a second species in the samc ycar @car t) 

aad subsquent years (jmr t+l . . . year t+lO). Tlk ttsulting condation coefficients show the level 

of association betwetn the two spccics. 



Pria pet Pek AaPlyrir 

~eavenge(u1crio11prictprpeltfatbcgiwnfurycu(Appcndk~Fi~ 11,l5& 13)wrrJs 

tmnscn'kd h m  the "Manitoh Fur Fact Bookn (Johnson 1989). nicrr is tbc possibility that the 

priceprph~fkdûycbcfurbuyaawillbmane&ctoathetotrl numbcrofanimds taken- To 

examine this possibiiity, the provincial ntr barvest mmkn wcrr carrlated to the pr ia  pet pelt 

offed in tbe same year (yctr t) and the subacqucat eight y~ (t+l, . . . t+Q. The rrailting 

comlasion coefficients sbow th urtensity of association bawcai @ce o f f i  and tâe total nurnber 

of animais caught (Appcndk 2, Table 3, Figures 14.15, & 16). The p r i a  pcr pelt offered are in 

original doüars. Tbat is, the mcmtary values bnn not bœn convcrrcd to 1994 dollar-cquivalents (B. 

Verbiwski, pers. comm). 

Detailcd Uanitoba Dcpsranent of N a t d  Resources fir trapping records were consulted for eight 

R e g i d  Trapline (RTL) sections fiom -1960 to 1994. Fur rrtunis wcm recordcd for seven RTL 

sections hm the Eastern RTL DUlnct, loccdcd in t&c southeaskm mon of Manitoba. TheK RTL 

sections are listed hQC fiom d to no* dong with thcir tppmximate sUa in km2: Whitcshell - 
3,070, Lar: du Bonnet - 5,810, Hole River - 3,695, Bloodvein - 3,93 1, Littfe Grand Rapids - 4,698, 

Bercns Riva - 5,180, & Pauingasi - 3,183 (Based on 1980 Manitoba Deparbncnt of Natural 

Resoucce map - Johnson 1989). Also included in this aualysis is the Duck Mountain RTL section 

in the Westnn R n  District, which aicompasses 3,688 km2. This western section w u  included to 

act as a cornparison or r control with icgads to*the astcm sections (Figure 1). The sectionil fur 

production records. However, in most of the sections king auminmi, tbm wcre rame missing 

y-. lbiP is probably due to fildrcports king m o v d  fmm dK sectional folden to calculate the 

regional annual reports, but never returnad. 



For the pnposes of tbis rarlysiq the R n  number, the nurnber of tqpcrs  pet lin% the total number 

of mi&, musknit, and crminc caugbt pr ycar werc recordad. Since crh registered trspline is 

"owned"bym m d ~ d d ,  d y i k  R ~ n u m b a i s  rrcakdto pmtectthccnpper's identity. These 

hatvest numbas werc thcn ezitaed onto a speadsheet (Mic~osott ExeelS.0) and the t o p 1  numkr 

of tnppas, mi& muskrats and clmine wae thai dcuIatd per year (Sec A p p d i x  3). 

These rcbrriir (Table 4) were graphed to show the trends ammg aie t b m  species of fur-kum 

(Figures 17 - 24). In most the totaî number of muskrats caught far mcceuied the total 

numbers of mink and ennine, so that minute trnds in the mink and ermine lines wert obscureâ. 

Therefote, the total harvest numkR for each scction were transformed to the cornmon loganthm. 

Log10 (l'able 5). niese cornmon logariis wcrc thon grapheci allowing minute or micm-trends 

to appear visually (Figures 25 - 32). Howevct, in many htamxs the tocal n u m k  of animals caught 

equrkd zero, which doeJ not bave i comspoiiding logadm. Also, tbe sprtradshcct program king 

u d  does not graph logarithms quai to zero. Thecefore, to caiculatc the logarithrns of the fur 

rraniq a vaiue of +2 was dded to ail rrtumr ( L h s m n &  pm. cowm). This addition allows the 

lo@thmic trends to k graphd. Howcver, one must kap in mhd that these graphed values have 

been adjusted and are only mcant ta show reptescntiitive bmds in the data- 

In odci to determine if the mùik, muslait and erminc populations for -ch scction werc priodic 

in nature, the fur harvest &ta wae subjected to îhe above auto«wrelation aualysis (Appdix 4). 

'fhe rcsub wac grapâcd to show rny possibk trends wichin each specia (Table 6, Figures 33.34 

& 35). 



TO show iftberrwas any association m i o n g c & ~  ~~ the s d d  fut-rctutn data mre 

anslyzd in the sme mamer as above (scc Manitoba Provinciai Aaalysis), wherc the barvcst data 

of one spaits wac compared to t f ~  buvcst data of rwthcr in tâe samc year and subscquent ycrus 

(Appdk  4). Tbe resub wcrr &cd to show any possible trend b e c c i  cach species (Table 7, 

Fi- 36,37 & 38). 

Fur-rctums for üaplines m i n  two Northwesani OaPrio RTL Regions wac transcribcd h m  

Ontario Ministry of Nahval Resourccs records (Appdix 5, Table 8) and grapbcd (Figures 40 & 

41). The mpthes are l d  ktwcea 9 4 O W  Longitude and the ManitoWOmano border 

(9S0 1 (YW) (Figure 39). 

The fur-reaua~ for Ontario are based on usdedu skins, whicb hpmsent pelîs that bave becn 

markcd/stampcd by a Resoutct Officn, pfiot to sait. in the K e w n  Region, muskrat pelts do not 

requirt scaiing, and thmfore thme arc no records of mushrt harvest a f k  th 1971/72 îrapping 

season (C. MacDonaid, pers. comm). Red Lake Region, on the othcr band, has continued to record 

fiu-retunis for musluats. As fbr as 1 can dkcm fiOm the fis-retuni data, the date of tbc Ontario ftr- 

rctums com~ponds to the fur-rrtunu for Manitoba. That ir, the Ontario fin-retums for 1990/91 

represent the raimais caught in the same year as the Manitoba fir-rctums for Mû/9 1. 

As with the Muiitoba sections, the n e  diacrctlct in tocaf number of mink, muskrat and m i n e  

caught, ovenide any minute trends due to the large sule used. To cornparrie, the &tais were 

wnv& to a common logarithm, LoglO, widi the value of+2 king added to ail totals (Tabk 9). 

The convertexi tods wcrc graphed to show any possible trrsids within and baween species (Figures 



Figrne 39. Location of study area in Nortbmstcm Ontano: showing division of Kenon, 
and Red Lake Registered Trapüne regions into five d o n ,  A - E 





~ t h t ~ m d R t d W < e R e g i o a s a m r 8 v y ~ e u # o f ~ m d t b e ~ ~ ~ o  mlts  wcre 

divided into nvt Wons, roughiy comsponcüng to the five castcmmost Manitoba d o n s .  That 

h, Northwestern ûatario (NWO) Won A - cor~csponds to Pauingassi RRn. Section, NWû Section 

B comsponds to Littic Grand Rapids RTL -on, NWO Seaion C - conesponds to Hole River 

RTL Seaion, NWO Section D - aimspoods to Lac Du Bomiet R n  Section, and W O  Section E - 
ca~csponds to Whitcsheil RTL Section (Figure 39) 

The vanbous RTLs withia Kenora and Red Lake regions wac divided into the above meationed five 

NWO sections (Appeadk 7, Table II). The nurnbcr of animais caught per NWO section were 

graphed to show any possibk trends within and ktween the species (Figures 46 - 50). 

To detnmine ifthae ir any relationship wRbia the thce spccics, the total numba of miinais caught 

for a givm y a r  6ear t) was comlatcd to subscquent y- (t+l, t+2, . . . t+8) (Appendix 8). The 

coefficients caiculated for correlations within the spœies arc recordcd on Table 12 and show in 

Figures51 to55.hubtbcIrkofbnoatbcnmnkrofmudcntr~tperyur, Iwasnotaôle 

to conduct ttie infnspecific correlation andysis. 



As @ously mcniiosd, the pvince-wide fur retums wne transcribod h m  m e n t  

of Naturai Rtsou~#s mxds (Appcndùr 1), and the totals for each spccies gmphcâ (Figures 

2,3 & 4). 'Ihae appears to k a change in both the âcquaicy and the total number of animais 

taken bctwccn the pre-1970 and pst-1970 data for the mink retums (Figure 2). nie dotted 

h e  npresents the 1970 division point 

The provincial fur retums were divided into th= components; Provincial Totals 1919QO - 
1993/94, Provincial Toi& 19 19/20 - 1969/7û, and Provincial Totals 1 W O f f  1 - 1993/94, and 

time lagged correlation coefficients were calcuiated (Table 1). 

The inalasptcific comlation coefficients caicuheû for cach componcnt were then ploned 

for each species (Fi- 5,6 & 7). The minlc (Figurr 5) show a moderately high coefficient 

value, r = 0.62, which decmses to r = -0.09, thcn inc1c8ses to r = 0.45 at the 8 Year point. 

ï h e  pl970 and pst- 1970 components show similar curves, which combine to form the 

Provincial Tot& 1919/20 - 1993/94 linc. 'Lhe d t  is that the pmvincial totds of mink 

exhibit a distinct 8 - 9 year cycle. 

The mwkrats (Figure 6) show an initially very high combineci total comlation, r = 0.84, 

which dea*iJes over the. However, this oombined totai is composed of the pre-1970 he, 
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showing a simüar curvc, and the pose1970 liac which exhibits two pealrs, at 4 Years Out (r 

= 0.71), auci 8 Ycars Out (r = 0.47). 'Ihe d t  is that the o v d  provincial tods of muskrat 

do not exhibit any sign of cyclicity or pcrïodicity. The pst-1970 componmt irnplies that 

there is a possible 4-year cycle whicb may k mie to sociocmmmic factors such as pice per 

pelt o f f d  

The ermhe (Figure 7) exhibit a nletiwly stable wmbined total, with cbe5cients ranging 

fiom r = 0.86 to r = 0.67. This stable c o m b i i  total is the ptoduct of the pre-1970 

component, with modenitc d c i e n t  values, and the post-1970 which consists of relatively 

low coefficient values. The resuit is that the provincial totals of emiine do not exhibit any 

sign of cyclicity or periodicity. 

The interspecific correlation coefficients calcuiated for each component were also plotted 

(Figures 8.9 & 10). Figure 8 shows the wmlation coefficients calcuiated for mink versus 

rnuskrat The o v d  Provincial Totals 1919/20 - 1993/94, show an hcrease in value fiom 

r = 0.34, up to r = 0.60 at the 2 Yeen Out point, then dccrrasiag to r = 0.25 at the 7 Years 

Out point The cotfficients incrase to t = 0.34 at the 8 Ycars Out point. The overail 

Provincial Totals IM is the rrsult of combinhg the pre-1970 and pst-1970 components as 

mention4 above. The p l 9 7 0  componcnt shows values similar in shape and trend to that 

found in the o v d  totals segment The pst-1970 componcnt shows a miukedly diflikrent 

trend. In the pst-1970 oompomnt, tbat are thrœ distinct peaks, at the 1,s and 9 Years Out 

points ( r = 0.60,O.S 1, and 0.57 nspcctivt1y). The d t  of this analysis is that thcre is a 

moderately high level of association betwecn the muskat population of one specific year 



Wear t) and the mi& population two ycars later (year t+2). 

Figure 9 shows thccorre~~t lcaefnci~~~f~  calculatedf~mînkvcnus exmine. Iathis arialysb 

the ovcraü hovincial Totals 1919/20 - 1993/94 scgmcat shows a relatively low value, r = 

0.26, h x d n g  graddy owr the 10 years lagged sapmcc, to r = 0.40. ?hc overall 

Provincial Totah scgment is composeci of the s i d a r  shaped pre-1970 componcnt and the 

distinctly rcgrrssivc pst-1970 wmponent. îhe  pl970 component shows an initial 

de- then a graàuaî in- in absolute value ova  time, h m  r = - 035 at the 1 Year 

Out point, up to = 0.19 at the 8 Years Out point The pst-1970 composent exhibits a 

d r d c  decrrase in value h m  r = 0.80 at the Same year point, to r = - 0.05 at the 6 years 

Out point nie values level offnear this value for t&e next four years. The remit is a very low 

positive kvel of association bnwcen mink and ermine. 

Figure 10 shows the comlation coefficients calculateci for musbat versus d e .  The 

o v e d  Provinciai Totals 1919/20 - 1993194 segment exhibits relatively high and stable 

values, asiping h m  r = 0.53 up to r = 0.67 at the 6 years Oid point, then decmshg slighdy 

to r = 0.60 at the 10 Yeais ûut point The pre-1970 component exhiits an ahost identical 

trend, with the coefficients king lower in value. The pst-1970 componcnt deviates h m  

this stable îrcnd, with values dcaeasiag stcadiy h m  r = 0.57, to r = 0.00 at the 5 Years Out 

point, hacashg slightly to r = 0.16 ai the 8 Years Out point, then d d g  dramatidy 

to r = -0.29 at the 10 Years Out point. - result is a rrlativcly higb positive level of 

association bawan mukat and amine. 



Pnce per Pelt Ana&& 

The @ce pa pelt o f f d  for mi&, rnusknî, and «mine was also transcnbed h m  

provincial Department of Natiiral Rtsources records (Johnson 1989) h m  1919/20 to 

1993194 (Applda 1). The pria per pelt was plotted agabt the totai ninnbet of pelts sold 

vignes i l ,  12 & 13) 

Figure 11, qrcsmting the mir&, shows the prie per pelt remainlig dativcly low fiam 

19 19/20 to l9W43, peaking during the iatc 1940% then âecreasing graddy untü the mid 

1970's when the price increased dramaticaiiy into the 1980's. 

Figure 12, teprcsenting the muskrat, shows a simiIar pattern to that seen in Figure 4, with 

relatively low values k m  19 19/20 ta approximately 1942/43, peaking slightly in the late 

1940's, dccrrasing during the 1950% and 1960'~~ then increasing dramatidy in the late 

1970's and early 1980's. The @ce nnally deci*ised in the late 1980's and early 1990's. 

The ermine, Figure 13, MüLe the mi& and muskrat, show moderate prices in the mid 

192û's but thm dccrease in 1936/37. The prie tebounded to moderate values h m  the early 

1940's through to the mid 19701s, whm the price inCIEaSCd steadily to 1993/94. 

The total nurnber of pelts sold was then correlated to the price per pelt to determine if th= 

were any observable refaîionships. Tabk 3 li& the the-lagged correlation coefficients for 

each specia, divided into the thra c o m p o ~ t s  outiined above. The tirne lagged comlations 

were calculatecl for up to eight years out of sequctlce and plotted (Figures 14, 1 5 & 16). 



Figure 14 shows the comlation values for mink vnsus price per pelt. The combined 

Provtocial Total (1919/20 - 1993194) shows a nlatively stable low negative cmelation with 

dues  ranghg h m  r = 4.12, i n d g  to r = -0.20, at the 2 Year point, demmsbg to r = 

0.00, at the 6 Year point, then incmaing slightly to r = -0.07 at the 8 Year point.. The 

combiacd Ptoviaciai Total is the pioduct of tht pl970 cot5cients, whkh are low, then 

in- in rcIative amount ova the next fivc ycars, pedong at r = 0.55, at the 5 Year point, 

then dcncasing to r = 033, et the 8 Year point, and the pst-1970 coefficients, which start 

at Iow positive dues  thcn dccrease over the, becoming relatively high negative values, 

with values i n d g  to r = -0.63, at both the 4 and 5 Year points, then dectea~ing to r = - 
0.36, at the 8 Year point.. 

Figure 15 shows the comlation vaiues for murbat vasus @ce pn pelt As with the rnink, 

the combined Provincial totals are relatively stable, low negaîivt values, which are the 

pmducts of the incnasing pre-1970 and the decreasing pst-1970 values. The pre-1970 

values inarese steadily to r = 0.54, at the 4 Year point, then decreasing over the next four 

years to r = 0.34. In contrary, the pst-1970 values show a steady decline h m  r = 0.41, to 

r = -0.29, at the 6 Year point, then values close on the zero mark. 

Figure 16 shows the correlation values for amine v e n u  price per pelt. The combined 

Provincial totals are moderate, stable negative values, mghg between r = -0.32, and r = - 
0.44. Both the pl970 and po~t-1970 cgtcgories show inncagiag (absa1ute) negative values. 

The pre-1970 values show a steady dccline h m  r = 0.02, to r = -0.41, at the 8 Year point. 

The pst-1970 values show an incrcase (absolute) h m  r = -0.29, at the 1 Ycar point, to r = 

-0.85, at the 5 Year point, then the values decreasc to r = -0.59, at the 8 Year point. 



Once a i l  of the d o n a l  totais wcre recordecl, the next stcp was to examine for any 

mxelasion within cach spccics, and then betweai the t k c  f'ia-bcarcrs (Appendix 4). In his 

d y s i s ,  Chatfield (1989), defines the limit of time Saes comlations bascd on the total 

numbcr of "pairs of obsemtionsw divideci by 4. fha is, if- arc 30 pairs of obsermtions, 

then the maximum distance thst one can p c e d  with a timc series cosrelation is, 3014 = 7.5 

years. Tbncfore, any comlation coefficients calculatecl after this point are vey weak and 

must bc intapaed with the knowledge of the vcry low numbcr of ecnial year - year 

comlation pairinBs. Had thre been more W e s t  mords available, wmlation coefficients 

couid have been caicuiated up to the 10 year lagged sequence point, as with the Provincial 

andysis. 

The first Senes of correlations examined the associaîion withia each spacies for cach section. 

Table 6 shows the caicuiatcd coefficient values for mink, muskrat, and exmine thnough eight 

years of iagged comlations. These coefficient values wm then grapheci (Figures 33,34 & 

35). to show a visual reptesentation of the data 

Mil& 

Figure 33 shows the correlation values for mi& for cach RTL section, over the eight years. 



Berens River shows two large positive coefficient values at the 2 and 8 Year marks. The 

value at the 2 Year point, r = 0.70, rqwescnts a much stronga wmlation than the value, r 

= 0.70, at the 8 Year point, dut to the small samplc s k  used in this laggcd comlation. 

Ushg Chatneid's founula, N = 18 yeazs (Appmdix 31, and thacfore NI4 = 4.5. Thus the 

comlation values dculated for the 5,6,7, and 8 years out-of-sequence analyses must be 

interprrtcd with the knawledgt of the vezy low numba of actual correlation pairings. 

Tbercfore, the only cd~clation coefficient of note is îbat of r = 0.70, at the 2 Year point 

Bloodvein d o n  shows a dinkrent trend h m  that in Beiciis Riva. With the one exception 

at the 3 Year po& the nst of the comlation coefficients show a possible eight year cycle. 

This agrces with the possible eight year cycle found thughout the province. The comlation 

anaiysis for this section is valid to the 6 Year point (N = 27, Ni4 = 6.75). 

Duck Mountain section exhibits an unique trend. Them is very high, positive correlation 

within the mïnk population at the 1 Year point, thm the treud stabilin?e at approxjmately the 

mid point between 0.00 and 1.00. Howevcr, as for Berens River, the later correlations are 

based on very few aligneci years and therefore do not carry the same power as the eariier 

caiculations (N = 21, NI4 = 5.25). 

Hole Riwr appears to have two pealrs; one srnail, r = 0.42 at the 4 Year point, and a larger, 

r = 0.64, at the 8 Year point. Thaefore, this Section also contsp~nds to the provincial eight 

yeat cycie (N = 25, N14 = 6.25). 

Lac Du Bonnet shows a general dccline, or negative slope, throughout the eight yuu 

sequence. With the exception of the slight positive value at the 7 Year point, the coefficient 
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values range h m  r = H.27 to r = -0.32, indicathg a vay low intensity of association both 

positiveiy and negatively (?ï = 29, NI4 = 7.25). 

Little Grand Rapids shows a very stable pmgnssion with to the lagged SCqllence 

correlations. The vcry large positive duc, r = 0.75, et the 1 Year point indicates that there 

is a great level of association betwan thc population total of one year and the popdation 

total of the ncxt. This vay high association continues tbniughout the eigbt year scqucnce (N 

= 25,  NI4 = 6.25). 

Pauingassi exhibits an unique four year cycle. However, due to the short t h e  period of the 

fur record for this new RTL section, 1982183 - 1993/94, as one ptagrcsses ihrough the eight 

year sequence, the a c t d  number of year - year oomlations decreaws. Due to the extremely 

low nimiber of year - year pabhgs, (N = 12, N/4 = 3), the süength of the comlation analysis 

has been decre9sed Therefore, one must disrtgd tk coefficients at the 4,5,6,7, & 8 year 

points, or accept them with the mdcrstanding of the lowered power. 

WhitesheU exhibits a general decrease or negative dope in the comlation values over the .  

As with Lac hi Bonnet, thrr is a ckcase in the intensity of association as the populations 

king compared move fkher apart (IU = 35, N14 = 8.75). 

Figure 34 shows the comlation values for muskrat, for each R n  section, over the cight 

Y==* 
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Berens Riva shows an unique possible four year cycle, with pcaks occUmng at the 4 Year 

point, r = 0.44, and at the 8 Year point, t = 0.53. However, as mentioned above in the mi& 

analysis, N = 18. and NI4 = 4.5, thmefore ail correlation coefficients calculateci aRct the 4 

Year point, must k intapreted with the lmowledge of the very low numbet of actual 

oodation pabings. 

Bldvcin exhibits a gencral dccline over time, with the comlation ca5cients starhg at 

r = 0.80, then decreasing to r = 0.08 , at the 7 Year point This implies that the association 

between muskrat populations decrcase as the years king compered move farther apart (N 

= 27, N14 = 6-75). 

Duck Mountain shows a de- h m  r = M.45 to r = -0.08, h m  the 1 Year point to the 

2 Year point. The coefficients remah relatively stabIc ranging between r = 0.12 and r = - 
0.24. Thme is a slight comlation between the population of muskrats b m  one year to the 

next year, but not for subsequent years (N = 21, N/4 = 525). 

Hole River, with the exception of the 5 Year point, shows a possible six year muskat cycle, 

r = 0.41. (N = 25. NI4 = 6.25). This is contrary to the otha Manitoba RTL sections. 

Lac Du Bonnet does not show any discemable cycle or trend. The waelation coefficients 

decreasc h m  a rclatively low positive valut to relatively low negative values. There is the 

possibility of a five ycar negative comlation, r = -0.30, at the 5 Year point, indicethg that 

the population of musloats h m  one ycar is ncgaîively cornlaieci to the population five years 

out of sequence (N = 29, N/4 = 7.25). 
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Liale Grand Rapids exhiats a v a y  large positive cosrelation coefficient fot the 1 Yeat point 

which graduaiiy decmses over tirne. This irnplies a vay strong association bctween the 

population fmm one year and tk iian 'Ihe valucs do not iadicate any discemabIe cycle (N 

= 25.. NI4 = 625). 

P- slso exh'b'i modaately large positive comlation coefficients for the first thrrc 

ycars, implying that the population h m  one yeet is sirongly associatcd 6 t h  the populations 

for the next few years. However, as mentioned above, tùk section is relatively new end 

thetefore does not have vey  many years of usable h-retum data (N = 12, NI4 = 3). 

Whitesheli exhiiits a trend very similar to that found in the Little Grand Rapids &on. The 

correlation coefficient caiculated for the 1 Year point is relatively large, with the later values 

d d g  over time umil the 8 Year point, whm the value inmases, hinting at a possible 

eight or nine year cycle (N = 35, N/4 = 8.75). 

Figure 35 shows the correlation values for amine, for each RTL section, over the eight 

Y-. 

The correlation coefficients calculated for Behas Rmr do not exhibit any discernable trend 

or cycle (N = 1 8, N/4 = 4.5). 

Bloodvein shows a possible cycle with pcaks occiining at the 2 and 7 Year points. Since N 

= 27, N/4 = 6.75, for this section, one must disregad the 7 Year peak, or accept it with the 



understanding of the Iimited nwber of year - ycar pairings used for the comiation 

caicuiation. 

Duck Mountain shows the opposite mad to that found in Bloodvein: a possible five year 

cycle. The conelasion coefficients incrrssc fiom r = 0.09, at the 2 Yaa point, to r = 0.35, at 

the 5 Ycar point. Howevet, the codEciats arc ~latively low in d u e ,  and thcrefore 

reprrscat a low level of association ôetwœn the years (N = 21, N14 = 5.25). 

Hole River also shows a possible five year cycle. The reiatively low coefficients decrease 

nom r = 0.17, to -0.06, then increase to 0.24, at the 5 Year point. As mentioncd for hick 

Mountain, these coefficient values are very low and thnefore expxess a low level of 

association between the years (N = 25, NI4 = 6.25). 

Lac Du Bomet shows a possible two year cycle with coefficient values rising to r = 0.63 at 

the 2 Year point, thcn decreasing over time to modnate negaiive values (N = 29, NI4 = 

7.25). 

Little Gmd Rapids exhibits an unique trend with very large coefficients increasing nom r 

= 0.72 to r = 0.79 at the 3 Year point, then deacasiag ove the .  These vay large values 

indicatt a v a y  high level of association bchwren the populations of one year over the next 

few yecw (N = 25, N/4 = 6.25). 

Paumgsrsi shows a posslile four ycar cycle with pe& occurring at the 4 and 8 Year points. 

Ho-, as rnentioned above, the limited amount of f'ur-returns decrraxs the validity of the 

later comlations (N = 12, N14 = 3). 



Whitesheil does not exhibit any disœmable cycle. The dativcly iow coefficient values 

decrcase ova time fiom r = M29, to r = -029, at the 7 Year point (N = 35, N14 = 8.75). 

The second SCZics ofcanekttiom aramnudthc asochion -the thtee @es for each 

section. TabIe 7 shows the caldated coefficient ducs for mink vcxsus muskrat, mink 

versus emùae, and musloat versus emimc h u g h  eight years of tagged wrrelations. These 

coefficient values wae then gnphed (Figures 36,37 &38), to show a v i d  represenîation 

of the data. 

Figure 36 shows the comlation values for mink versus muskat, for each RTL+ section, over 

the eight y-. 

Berens River shows a possible four year cycle of association with peeLs o c c h g  at the 4 

and 8 Year points. The coefficient caicuiated for the 4 Year point is relatively large, r = 0.84, 

which implies a strong levcl of d a t i o n  berwkn mink and rnuskrat populations four years 

apart. This association may k due to fbctors 0 t h  then a ptedatorfprey mlationship. A 

predatoriprey association shouid be demonstrûtd by a one to two year difference, d e n  the 

mink population would innease to tak advanîage of the i n d  musbat population. A 

delay of four years indicaies som*hing oüla than a direct predatodprey aniliation (N = 18, 

N/4 = 4.5). 
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Bloodvcin a h  e x h i i  a four year cycle of a s o & t i o ~ ~  Uniilce &rrns River, the coefficient 

values ùintaa graddly to r = 0.78, at the 4 Year point. As mcntioned above, this four year 

l aggedaosoCiat~couMnotbe intapnted~ idmct~ /prcy~~~nsh ip  (N=27,N/4 

= 6.75). 

Dudc Mounîain shows a possi'ble thcc ycar assc&îion with a madcratc peak occrnring at 

the 1 Year point, t = 0.56, and a rclativtly low p& t = O32 at the 4 Year point This 

analysis b more supportive of a poss i i  ptdator/prcy rciationship bctween mink and 

musicrat That is , the population of mi.& shouid ïmxease one year a& an iacrease in the 

population ofmuskrat (N = 21, Nf4 = 5.25). 

Hole River aiso exhr'bits a possiiIe thrrt year cycie of association with a peak, r = 0.58 at the 

2 Year point, and a sec~nd peak r = 0.46, at the 5 Yen point. This adysis is not as 

supportive of the direct prcdator/prey relatioaship as found in the Duck Mountain data, but 

more supportive than the Berexl~ River and Bloodvein data (N = 25, N/4 = 625). 

Lac hi Bonaet also exhi'bits a wdl defiaed four year cycle of aSSOCi8tion, with a coefficient 

value of t = 0.65 occuuing ai the 4 Yeu p o h  As mcntioneâ above, this is not indicative of 

a prrdatodprcy d a t i o n  (N = 29, N/4 = 725). 

Litîle Giaad Rapids shows a two to t k  yearpealZ with coefficient d u e s  nachhg r = 0.85, 

and 0.83 rCspeaivcLy, implying a m n g  level of association bctwcai mink and musbat 

populations two to th- yeiw apt, simila to that f o d  in Hole River (N = 25, N/4 = 

6.25). 
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Pauingassi shows a relaiively stable high level of association between mink and muskrat, 

widi values ranging ktwacn t = 0.51 to 0.73 fin tht nrst fcw years of caicuiations. There is 

no disccniable trend or cycle fomd This section mpports the possiile predatodprey 

dationship betwcai mink and musktat (N = 12, N14 = 3). 

Wbiteshtli shows a possible pcak at the 2 Yesr point, r = 0.45, then the MhwJ dcacrise over 

tirne. This d y s i s  aiso supports du pobsiiüty ofaprrdatodprcy dationship bctweai mi& 

and mushst (N = 35, N/4 = 8.75). 

Figuze 37 shows tùe comlation values for mînk  venu^ &e, for each RTL section, over 

the eight years. 

Berens Riva exhi'bits a possible four year cycle of association with moderate peaks 

occurrïng at the 4 Ycar point, r = 0.44, and the 8 Ycra point, r = 028. Uoüke in the mink 

vasus muslrar anaiysis, where t h  was the p o s s ~ i t y  of a preùatorlprey mlatiomhip, any 

cycle of d o n  kMcn mi& and amine would indicate prodstor.prcdator interaction 

or competitiollc This possitale cycle implies that the population of minlc would incrase four 

yeas aRcr a rise in the ermine popilation. This gives support to a possii.1~ pcdator exclusion 

situation since mi& f d  also on s d  rnammaia (sec studies cited in Tstroduion) and 

brefore would k in cornpetition with the amiae (N = 18, NI4 = 4.5). 

Bloodvcin shows a poaa'be t h  year cycle of association with a large pcak, r = 0.73, at the 

3 Year point, and a d a  peak, t = 035, at the 6 Ycar point. These results support the 
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theory of a prrdator exclusion model, with the popuiation of mink ianeasing three years afkr 

an inctcase in the amine ( N= 27, N/4 = 6.75). 

Duck Mornitain cxhiibits a dcfimte pesL at tbc 4 Year point, r = 0.64, which is similm to that 

found in the Berrris River d y s i s  = 21, N14 = 529 .  

Holc R i v a  shows a modmitc peak at rhe 3 Ycar point, r = 053, whicb supports the theory 

of pdator exclusion as in BïOddVcin. H o w u ,  thme is a large COefIicicnt at the Same Ycar 

pois implying tbat is a wry sbong association betwwi the populations of minlr and ermiDe 

at the same time. This may k due to an mcreasc in tcrrestrial prey which cuuld s u p p o ~  large 

populations of both pdators, or thnt could bt an in- in non-territsttial p y  which 

could support the mink population independent of the ennine (N = 25, N14 = 625). 

Lac Du Bomet shows two moderate peaks, at the Same Year, r = 0.60, and the 2 Year, r = 

0.56, points, and a srnalier palt, r = 028, at the 4 Year point This set of data impiies a two 

year cycle of association khMen miaL and amine, with an incmse in prey resources as the 

reason for the relatively large Same Year coefficient value (N = 29, N14 = 7.25). 

Little Orand Rapids exhiiits a reiatïvtly large, stable levd of association between mi& and 

ermine. The coefficient values range h m  r = 0.77 peaking slightly at the 3 Year point, r = 

0.85, then dcQcasing ovn thne. This Ievel of association may be duc to rclatively large 

numbers of prcy, allowing for large populations of both prrdators (N = 25., N14 = 6.25). 

Pauiaeasg shows a relrdively large pcak, r = 0.88 at the 4 Ycar point, and a moderate pak, 

r = 0.69, at the 8 year point. 'Lbcsc resuits support the theoty of a préQtor exclusion model, 



with the population of mink iirnaJing four y- a f k  an increase in the ermine. However, 

th- is a very me cœfficimt vaiue, r = 0.82, at the Saw Year point, which could be due 

ta relatively high leveh of prey, ailowing for ïarge populations of both predatom (N = 12, 

NI4 = 3). 

Whiteshe~sho~~a~ecoeffici~~ltvaI~r=0.6l,cittheSameYearpo~ whichdcacares 

O V ~  time. As with tht d t s  h m  Litde Orand Rapids and Pauhgassi, this ievcl of 

association may be due to datively large numbers of prey, aiiowing for large populations 

of bothpmhtors (N = 35, N/4 = 8.75). 

Figure 38 shows the wmelation dues for m m  versus exmine for each R n  section, over 

the eight y-. 

Berras Riva shows a relatively large coefficient vaiue, r = 0.69, at the Same Year point, then 

the coefficients dccrease to moderate negative values over the. The large level of 

association at the Same Year point d d  k due to eaviro~mentai Mrs favourable to both 

species, and not the d t  of a pdator/prey relationsbip (N = 18, NI4 = 4.5). 

Bloodvein shows a moderate p& r = 0.61, at the 1 Year point, then the values decnase 

ova time. Thû peak, Wrc the large d c i &  found in the Bacns River analpis, could be 

due to fkvourable conditions that promotc population giowth in the muskrats, and possibly 

the prey species tbaî the ennine f d  upon (BI= 27, NI4 = 6.75). 



hicL Mountain shows au unique four ycar cycle, with peaks at the 3 Ycar point, r = 0.69, 

and at the 7 Year point, r = 0.88. ïhk asocktïon may k due to the reasons mentionad 

above, or a qui& of the comlation anaîysis, produccd when two um1ated species are 

cornparrd (N = 21, NI4 = 5.2s). 

Hole River &%its a modcrate coefficient duc,  r = 0.51, a the Same Ycaa point, which 

decrcasts ove timt, îhcn peaks, r = 0.49, at the 6 Year point This comlaîion may be due 

to the rrasons mentioned above: enviro~ll~~ental factots fàvourable to both species (N = 25, 

N/4 = 6.25). 

Lac DU Bonad does not exhibit any disCernable trend or cycle- The conclation coefncients, 

both positive and negaîive, are low in value, rangkg fion r = 0.28, to 9.38 (N = 29, N/4 

= 7.25). 

Little Grand Rapids shows an unique trenâ, with vcry large conelation coefficients, mging 

b m  r = 0.78, peakhg et r = 0.87, at the 2 Year point, decmsing graduaily over the  to r = 

0.50, at the 5 Year point, then increasing to r = 0.62 at the 7 Year point. This vey  stmag 

essociation couid ody be possible due to envUonmatai factors favourable to both p i e s  

(N = 25., N/4 = 625). 

Pauingassi shows moderate d a m h g  coefficients, fiom r = 0.71, at the 1 Yeer point, which 

peak slightiy, r = 0.70, at the 4 and 5 Ycar pouits, tbcn dccrrase dtamatically to low negative 

values. As with the othcr sections, this high lcvel of association wuld only k due to 

environmental Êactors favoumble to both spccies. The vey iatpt value calculateci for the 8 

Year point, r = 0.91, must k disniissed due to the vay limiteci amount of fùr-rcnirri data for 



this section (N = 12, N/4 = 3). 

WhitesheU shows moderate combation d c i e n t s  for the Same and 1 Year poing r = 0.57. 

for both, which dccrrasc to low positive values. The nRt two carrlations arc tCSUItant of the 

prcviously mentioncd ftgvoumbie conditions, M e  the mnahing coefficients are more 

iadicative of a comelasion ktwren two unrelatcd spccies (N = 35, N/4 = 8.75). 

The fht k e s  of wnelations examined the association within each species for part of two 

Northwestem Ontario Traplw Regions. Table 10 shows the calculated coefficient values for 

mink, musicrat and emiiae thugh ten years of lagged comlatiom. ihese coefficient values 

were then graphed (Figuns 44 & 45). to show a visual rrprrscatation of the data. 

Kenora shows a relatm high vahu, t = 0.63, deacaskig graddy to r = 4-22 at the 5 Year 

point, then incrrasing to r = 0.56 at the 9 Year point. The value decreased to t = 0-29 at the 

10 Year point (N = 3 1, NI4 = 7.75). 

Red Lake shows a very simiiar pattern to that seen in Kenora. Large value, r = 0.68, 

decreasing to r = -0.55 at the 4 Year point, then increasbg to r = 0.40 at the 9 Ytar point. 

The vaiue, decr#iwd to r = -0.02 at the 10 Yeat point (N = 18, N/4 = 4.5). 



Due to muslaat pclts not king "seaieci" aftn the 197273 season, thme ares no fiu-retuni 

records for musbas h m  the Keruna -on, d thcrefore no cornLations possible (N = 3 1, 

N/4 = 7.75). 

Red Lake exhibits an initially large vduc, t = 0.61, wbich dccrcases to relatively stable 

moderate values, mging h m  r = 0.49 to 0.42, for the 2 to 5 Year points. The values 

decrrsscto r=0.01 atthe7 Yearpokit, increase to r=0.17atthe 8 Yearpoint, thendecrease 

to r = -0.16 at the 10 Year point (N = 18, N/4 = 4.5). 

Kenora shows coefficient values d e d g  fiom r = 0.41, to r = -0.48 over the, first nine 

years. The value, increased siightly to r = -0.3 1 at the 10 Year point (N = 3 1, N/4 = 7.75). 

Red Lake shows an initially moderate value, r = 0.43, which decreases gracîuaily to r = - 
0.14 at the 6 Year point, then incfcasing to r = 0.29 ai the 8 Year point. The values dec= 

to r = -0.31 at the 10 Year point (N = 18, N/4 = 4.5). 

The fb-returns for the two Northwestem Ontario Traplint regions were divided into five 

sections, contspondipg to the five Manitoba sections tbat botder Ontario (Fi- 39). This 

second series of cornlations cxamined the association within each p i e s  for the five 
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sections. Table 12 shows the calculated coefficient values for mi& muskrat, and eimine, 

t h *  tcn years of lagged comIations. Thcse coefficient values wac îhen graphecl (Figures 

5 1 - SS), to show a visual representation of the data 

NWO Section A: Shows coefficient values dccreasing h m  r = 0.63 to -0.63 at the 4 Y w  

point, tben hacashg to r = 0.62 at the 8 Year point. 'lhe valut decmses to r = -0.03 at the 

10 Yearpoint. 

NWO section B: The correlation coefficients decrease h m  r = 0.65 ta r = -0.50 at the 4 Year 

point, then increase to a peak, r = 0.30 at the 9 Year point 

NWO d o n  C: Shows the coefficient values decreasing k m  r = 0.49 to -0.43 at the 4 Year 

point. The values increase slightly then decrease to r = -0.48 at the 6 Year point, before 

increasing to r = 0.34 at the 9 Year point. 

NWO scdion D: The coefficients incrras slightly h m  r = 0.23 to 0.57 at the 2 Year point, 

then decmue to r = -0.29 at the 5 Year point. 'Ibe values incrrase to r = 0.27 at the 9 Y#u 

point befon decrraPing to r = -0.20. 

NWO section E: The d c i e n t  values decrcase h m  t = 0.57 to -0.39 at the 5 Year point. 

The values thcn increase to r = 0.45 at the 10 Year point. 



NWO section A: Shows the coefficient values initidiy deacaPiag h m  r = 0.63 to 0.54 thm 

incrcasing to 0.69 at the 3 Year point The values d#rrare to r = 0.20 at the 7 Year point, 

then innease to a peak, t = 0.49 at the 9 Yeam out. 

NWO d o n  B: The correlation coefficients dffnare fmm r = 51 to 0.3 1 at the 3 Yau point, 

then inamse to 0.51 at the 5 Year point Tbe values decline to r = -0.01 at the 10 Year point 

NWO section C: The coefficient values increase hm, r = 0.34, to 0.55 at the 4 Year point, 

then decrease to 0.01 at the 7 Year point The coefficients incrrase to r = 0.3 1 at the 8 Year 

point, then decrease to r = -0.42 at the 9 Year point. 

NWO section D: Shows the coefficient values dccrrasing h m  r = 0.36 to -0.05 at the 4 Year 

point, then i n m i n g  to r = 0.20 at the 6 Yeer point. The values dip a r = -021 at the 7 Year 

point, before increasing slightly to 0.00, then decreasing to r = -0.36 at thc 9 Year point. 

NWO section E: The comlation coefficients decrease steadily h m  r = 0.8 1 to r = -0.14 at 

the 9 Year point. 

M O  seaion A: Shows the coefficient values dip h m  r = 0.14 to 43 1 at the 2 Year point, 

then incrrase to r = 0.37 at the 4 Ycar point. 'Lhe values decrase to a peak of r = -0.36 at the 

5 Year point bcforc increasing to 0.66 at the 7 Year point. The values Gnally decrrase to r 



= -0.40 at the 9 Year point. 

NWO section B: Tbt cor~~hion ca5cien~s decreasc fîom r = 0.51 to r = -0.22 at the 5 Year 

point. The val= haeanc ta r = 0.26 at the 8 Year point before dcaeasing to r = -0.1 8 at the 

10 Yeat point. 

NWû section C: In this section the coefficients decrease h m  r = 0.26 to 0.03 at the 3 Year 

point, pcaLing at t = 0.47 at the 4 Year point, before decreasing to r = -0.13 at the 7 Year 

point The values inmase to t = 0.26 at the 9 Year point, then drop to r = -0.46. 

NWO section D: The coefficient values de- from t = 026 to low negative values 

between r = -0.19 and -0.04, before increasing to r = 0.51 at the 7 Year point The values 

decrease steadily to r = -0.3 3 by the 10 Year point. 

NWO section E: Shows the wnelation coefficients f d  rapidly h m  r = 0.76 to r = -0.33 at 

the 7 Year point, then decrease slightly to r = -0.38 by the 10 Year point. 



DISCUSSION 

species. In most iastaacci, the population of an mimiil is caicdated for a d sample or 

m e y  ana, and the d t s  extrapolateci for otha. large regions. While this may be a valid 

mcthod for ecologically Wmilararras, in actuality eachregion or area is composed of various 

elemcnts all of which are variable and can inauencc a parricular species. The fur harvest 

records provide m h e r s  with actuai fieid data for the individual regiws in question With 

the Registacd Trapline (RTL) systan uiilipd in the province of Manitoba, one can consult 

the R'fL maps and dacmiine the specific biological classification or composition of the 

individuai trapline erras. lhis classification dong with the d d e d  fût harvest records 

d o m  for indepth, site-~pecinc dysis .  Thus, the ratiomlbtîon for using the fur W e s t  

records to examine for any jmpuiation trends and possible correlations among the species. 

In order to use the fin harvest records in the abovementioncd way, one must make the hasic 

assumption that the fin harvest is indicative or nfleaive of the population as a whole. In 

other words, as the population inarasrs, so docs the nulllber of animals caught. Butler 

(1953) concludecl that there was evidcnce indicating that a pater  proportion of the 

population is trappd during a period of abimdancc thaa dirring a thne of population scarcity. 

Butier also co11cliIdld that the numbers of a&pak trapped iaucases or dcaeasco ditectly but 

not proportionaiiy in relation to the actuai population size. 



Th= arc sevcn variables that may the fur harvest (Jobasan 1989). The fïrst such 

variable is the pice pcr pelt, which fluctmîes constantiy and is subject to the "danand" for 

specific species. Iftherc is a grcat dcmmd fk a partïcular fur, such as lynx (Lym lynx) or 

coyote ((=miis kiltans), dren the pice onaed by t&e nit buyas would incrase. Conversely, 

if there is a surplus of peits of a particular spccies, thai the price o f f d  could decrease. 

The second variable, and possibly the most influential, is the weather, which has a twofold 

effect on the fur harvest. First, the effkct of severe weather on the trappers themselves. 

Trappers are subjcct to the vagaries of the winter wcafher such as: the tirne when watenivays 

becorne fiozen over allowing travel into inaccessible areas, or the thickness of snow cover 

that could binder the ease of movement within fo-ed areas. Secandly, the weather affects 

the fur-bearers M y .  The omet of the hiemal threshold, wfiicb is the cnticai thickness of 

SM>W weQd for thermal indation on the forest flaor, afiècts the d mammal population 

(Ruitt 1957) and in tum the food hue for the camivomus f i r r - h r s .  

There are two basic biological variables; Enviromentai dishirbance, where certain activities 

such as &hg, forestry, or mtionai  use will d c t  trappers' use of the ana and also 

destroy the habitat; and Fut-Btatcr popilations, which can nahnally fluctuatc or are subjact 

to naturai ktm such as discase. ûfthcse two variables, ody the impact of himian activity 

can k regulated. if human distutbance is unchccked, then vety largc regions of land can 

becorne compmised, with wildlift populations declining due to loss of habitats. 

There are two socioeconomic variables; Community employment and Opaating costs. Major 



work pjects, such as mining, forrstry, civil engineaing pjecîs (consin~cîing roads, 

bridges, dams etc.), can a f 5 i  trappiag by pviding greatcr, mon stable sources of incorne 

to the trapper- This factor, c o m b i  with thc opcrating wsts associateci with trapping (fuel 

for transportation, basic equipmcnt costs, etc.) crratrs an alternative more profitable thm 

trappiw 

Finally, îhere is the rrhial numk of trappas operathg pa y-. if* are more trappers, 

thae are more traps being set, and thcttfoze, the number of animals caught should inarase 

proportionaliy. That is, ifone trapper can set and manage 100 traps then thearetically, 10 

trappers can set and manage 1000 traps. If the ld animal population is of sufncient size 

and density, then an hcrease in the numbet of traps set ttwughout the ares should be 

reflective in more animals king eaught. Howevet, if the locai animal population is not 

sufnciently large enough to bande the incrrased trapping pressure, then an increase in the 

nurnber of traps resuits in a decraise in the retm of animais caught per trap. 

Historidy, mink bave accounted for 13% of di peits sold within Manitoba (Johnson 1989). 

This percentage has flucniated over time, with the value incrcasing as high as 28% during 

the 1949150 - 195869 seesoas, and dtopping as low as 5% durhg the 1983184 season. From 

1975 to 1987, mink accounted for 9% of the totai fur harvest ( J o h n  1989). 

Muskrats have historically accomted for 30?? of the totai fia bwest, with the lowest 

percentagc occming in the 1985/86 serisoi47%, and th largcst in thc 1939140 - 1948149 

seasons, with 53% of the total. Fmm 1975 to 1987, muslartts accounted for 19.23% of the 

total fur &est (Johnson 1989). 



Fiaally, amioe have historidy qmscnted a V~IY d pctcentage of the total fur harvest, 

Pefcclltages have ban araund 6 - 7% h m  1919/20 - 1958f59. Fmm 1975 to 1987, the 

amine only constitutcd <1% of the total fur harvest (Johnson 1989). 

'Zhcrr Y an inhcm~t probiem wiîh usine the provincial fur b e s t  records. Th pmblem is 

that the province-wide records include a wide range of biomes and habitats, h m  the 

northem conifctous forest or taiga, tlnough the paiklanddmixed wood forest, to the large 

prairie marshff in the south. It is this southan region that ptesents an unique p b l e m  in the 

data, for the paint marshes are large and rclatively stable, which provides ideal habitat for 

mink and muskrats. The northem forest, on the othn hiand, is composed of meny small l&es 

and streams with kge regions covemi in bop, which may not be as productive an area for 

mink and musltrats. Therefon, by inciwkg this southem ngion in the provincial records, 

the overaii fur retumnumks may k artificially skewed due to the possiiy more productive 

prairie marshes. The mult is the southem region fiir-retunrs dominating the pmvincial 

harvest data. If it were possible, the best method for this type of analysis, the cornparison 

between species in the fonsted region, wodd be the ~epafation of foresteci and prairie 

regions of the ptovinet. 

As previously mcntioned, técn appears to b: a change in both the fkquc11cy aad the total 

number of miok taken betwcen the pre-1970 and pst4970 @ods (Fi- 2). This shiff 



may be due to socioeconomic presmes. Prior to 1970, the trapper hunted ail fui-bearer 

species, rcgardless offluctuating @ces, in ordes to provide an incorne. AAa 1970, many 

ûappers fouud wodc on various govctamcnt-sponsorcd projects such as the const~ction of 

ioads, bridges and hydroecctric dams, or elscwhc~ic: whicb piovided an altexnate and more 

reliable saurcc of incorne. Howevcr, many Dppa wmtiaucd to set traps on a pan-tirne or 

weekend basis, which pmvidcd additional incorne: Thus the emcrgcnce of the "Hobby 

Trappcr". In this it is probable that the tnppawouid tiirget or select those ammals 

with thc grmtest @ce per pelt o f f d  This could q ia in  the change in fkqaacy  and total 

rrtumJ for mmy of the fbr-bcarcr species. 

Based on the total minL retums, which mc1ude the southcm prairie pot-hole/ma& regions, 

there appeacs to be an 8-year cycle, (mlat ion value r = 0.45) (Table 1, Figure 5). There 

aiso a p p m  to k a change in the hquency and total number of pelts sold, h m  the 191 9/20 

- 1969ffO component as compareci to the 1970/71 - 1993/94 component. In the pre-1970 

compoacat, the comiation value (Table 1) for an eight year cycle is r = 0.44, very close to 

the observeci comlation d u e  r = 0.45 for the whole province 1919RO - 1993/94. However, 

in the pst-1970 component, the comlation d u e  for an 8-year cycle is r = 025, almost hdf  

(55%) of the value for thc whole tirne period Therefolt, thae is l e s  indication of any 8-year 

cycle afkr 1970. From the comiation values calcuiatui for the pst4970 componat, thm 

does not appear to k any definitive cycle. 

This rcsuit is comparable to the 8-y- cycle found by Keith (1%3) for the province of 

Maaitoba Kcith's maiysis was b a d  on fin-htunr data obeined h m  Manitoba Department 

of Mines and Natural Rcsaurccs records. Keith aIso examincd the fia-retum data for 

Saskatchewan, fhding M a r  results as those in Manitoba, but thc data were much more 



hap-d. Otha authors have found similar results to those calculateci by Keith. Finerty 

(1980) cites two authors who wotked with carly, 1848 - 1909, Hudson's Bay Company fur 

des statistics; LW. Joncs, stating the minL cycle as 10-ycars in laigth, and CG. Hewitt, 

d o  calculateci the average cycle icngth as 9.7-years. Butier (1953), using Hudson's Bay 

Company fin des records and the Dominion Bumu of Statistics, aIso found an a v q e  

cycle lcngth of IO-ycârs. 

'Ibe gffienl kliefammg -y ûapps is that rnuskmts play an important part in the mink 

dkt~d,inturn,theminlpopulation. Tbcrc f~~t , thcpta~~htranta taI so f  muskats 

were recordeci and comlations wm caiculated to dctcrmine if any trends o c d  within 

this species. 

Table 1 and Figure 6 list the correlation cdc ients  of muskrats as descri'bed in the mi& 

synopsis. The muslaats do not show any historical trend or cyciicity, h m  1919/20 - 
1993194. The saw applies to the pre-1970 component (See Figure 3), w k r e  the larges 

coefficient is found in the 1 Year lagged comlatio~~ This indicates that the population of 

one year has a great mtcnsity of rrrsociaton to the population of the next y-. However, in 

the pst4970 componcnt, there appears to be a possible 4-yair cycle, r = 0.71, whicb can be 

seen in Figure 6. This rrsult is contrary to that fomd by Elton and Nicholson (1942) and 

Butier (1953) who determinecl tbat mushaî &.bit a strongly &ed lû-year cycle. Elton 

and Nicholson's d y s i s  was aiso bascd on Hudsonfs Bay Company (HBC) fur d e s  

statistics, which wac dividecl among the many HBC outpsts scross Canada. This division 

showed how fluctuations in the mwlrrat populations wouM originaîc in one region and 

sprrad oibward mto ncighbouring arcas. Butler (1962) aiso dctcnilined that muJkrat &bit 

an ovaall dyear cycle in Sashchcwan. His analysis of Hudwn's Bay Company fur des 



records showed a dyear cycle in the southcm prairie and middle aspen grove portiom of the 

provinces while the noahern Canadjan S k l d  portion expressecl a 10-yerir cycle. 

hcluded in this discussion of minL popuIations a d  cycles is the possiile aSSOCjation/ 

cornpetition with the embc. Sincc tbt mink f d  on both aq@c a d  tcmsûkl prey, ttiere 

is the pot& for cornpetition with the crmint for various srnail mwimais. Tbcrefore, the 

provincial totals for amine have bcen rccorded ancl the conelation coe5cients dculated 

(Table L). 

The Manitoba fur records do not discnrmnate 
. - 

mong the t h e  species ofweasel, the Least 

(Mie la  rProsa), the Lang-tailad (MiLmeIu f enatu), aud the Short-tailed or Ermiae (Mistefa 

eminea). The provincial totals thcrcfore include di t h e  species rmda the heading or fur 

tcrm "amine." Therc is no discemable method to divide the record into the thne separate 

species. Thmfore, any population mnds or cycles mted for the weasels must d o w  for the 

h g  of species in the fur record. There are several ecologid implications due to this 

mixing. While the least wcasel and nmine are formd throughout Manitoba, the long-tailed 

wease1 is only fomd in the &et, southwestcm portion of the provincevince Thefore, the overail 

provincial d t s  are not compiirable to the rcsults of the RTL sectional anaiysis, due to the 

absence of the long-tailed wcascl in the eastan mon. The t b  musielid species may also 

exhibit différent population trends. Iftk weasel populations cycle at difftr~~lt rates or are 

asynchnous, tht overaü combinai mule could bc a negativc cycle or a lineat, non-cyclic 

trend. 

Fmm Table 1 and Figure 7 one cm note the vay iarge positive coefficient valu«, mghg 

fiom (r = 0.86, to 0.67), throughout the ta-ycar lasged comlations for the provincial totais 



h m  1919/20 to 1993/94. This implies a vay smng association or 6 t y  bttween the 

yealy populations ( F i p  4). This could be due to a number of asyllchronous cycles, h m  

diffant regions of the province, *ch combine a muce the relatively large stable 

cocfncïcnts sem above. Thù stiong 1 - 10 ycar association can be seen to a lesser degrec in 

thc prc-1 970 syaopsis whcrc d c i e n t  d u e s  mgcd  h m  i = 0.69 to 0.19. However, the 

1 - 10 y- d b i t î e ~  decrrrs Qamai t id .  ni& post-1970 compomt, wherr the cOefllicic11t 

vdws show a marked declint h m  r = 0.64 to -0.21 at the 9 Ycars Out point. 

This l a .  of cyclicity in the ermine population U consistent with the findings of other 

authors. Bulwr (1974) fouud no cvidencc of any cyclicity in his analysis of exmine 

populations. Finerty (1980) cites the work of LW. Jones, *ose study did not show any 

regular paiodicïty for «mine. Fimcrty offérs two possiiIe explanations for this lack of 

periodicity: (1) the (Hudson's Bay Company fur sales) data may be domulateci by exmine 

h m  fonsted areas whae th& major prey, voles or mice, are not cyclic; and (2) the ermine1s 

ability to go Mda the mow for lemmings, or o t h r  prey, meaning that its food supply is not 

limitecl to thosc sasons when lemmings appcar fkquently. 

As mentionai pmiously, many tmppers b e l i e ~  that muskrats play an important part in the 

mi& diet and, in bim, in the minL population. Butler (1953) concludes that thm is a close 

d o n  both in cycle and babitat ktwcea muslaat and mi&. Also mentioned above is 

the potential8SSOCi8tion/ comptiticm with the canine for the same pcy rcsourcc. Thenfore, 

to dctcmiine if- is any d o n  bctwœn these thme specics, the provincial k-return 

totals of mink, rnwkmts, and cnnine wat wasulted and comlations were caldated to 



Table 2 and Figure 8 show the caldated comlation coefficients for mink vezsus muskrat, 

'Ibe o d  dt, fmthe 1919RO - 1993/94 fip-retunrs, is a di& cycle, with the peek (r 

= 0.60) occitaiiig at the 2 Years Out point niis implies thai thae is a high level of 

association àtwcea the mushat popiktion and the minL population two yeeis later. The 

pl970 componcnt shows a sïmik ead with th p d t  (r = 0.53) oec\nriag at the 3 years 

Out point Howevcr, the post-1970 compoacnt shows a âmmtically différent trrisd with 

t h  pealrs occiinmg at the 1,5, & 9 Yeam Oui points (r = 0.60,051, & 0.57 reqectively). 

The post-1970 componat implies a moderate aSSOCiZdion occrniiog on a shorter time d e ,  

with the minL population paking OIE, five and nine yem out of sequerice, as cornparrd with 

the two and threc-year lag for the whole and pre-1970 components. It is possible that this 

pst-1970 d y s i s  is the d t  of the periodicity seen in the pst-1970 wmponent of the 

intraspecific musltrat analysis (Figure 6). 

Both Butier (1953) aad Bulmer (1974) exarnined the reiationship ktween the peak 

cuiiections ofxnink and musluae Butler formd that the peak of the mink population usually 

occurs one or two years lata than the rnuskmt peak- Bulma calculated correlation 

coefficients ktween minL and musLrat populations, and concludeci that an increase in 

on his correlation andysis, thme was m n g  evidence thaî the prey-prcdator dationship 

ktween muskrat and miak dircdy affects the population dynamics of both of them. 

Bulmer (1975) fkther c M e d  this situahion by classifLing the rclatioaship between prey and 

predator as ale "prey driving the prcdator populationn or the "predator driving the prey 



populationn. III the nnt case, the e f f i  on the @ter population, represents density- 

dependent f-rs acting on the prcdators, such as limitai hsoinces and cornpetition for 

space. Thse fàctors arc contnuy to dcnsity-iudepadent e f f i  such as mortality and birth 

m, whicb mnain oonrrtant even though the actuai n u m k  of deaths and b i i  in- 

with density. Tbac b a h  the e f f i  of limitai prey items, due to the "number of prey per 

predatorn rather tban to the "aibsolutt d d t y  of prryw. T W  is, with more prrdntors and a 

fked number of prey, diac wiii k l e s  p y  per carnivore When the "predator drives the 

prey population", it represents dcasity-depeadent fàctors &ècting the prcy animals. This 

d t s  in a change in the predation rate c d  by the fluctuation in the density of prey. ï he  

grrater the density of prey anhais, the Iowa the o v d  quaiity of health due to iimited 

rrsources, ephotics and dispersai prrssurr, and therefore the greater prrdation rate. 

Buimer stated that this interaction is tqmscntcd by a phase lag in the prey/predator 

population cycles, with the predator cycle always lagging behind the prey cycle. Bulmer 

calculated the phase lag as 1/4, of a pdod when thme is no density dependence. As density 

dependence b m e s  more pronoimced, the phase lag incrrasts for predator driviag prey. 

Convedy, as the dCIlSity dependence becames lcss pronounced, the phase lag decreases. 

From his 1974 publication, Bulmer caicutated that the muslrrad cycle should be ahead of the 

mi& by either 2.4 or 1.9 years in the absence of density dependence. 

Bascd on the cdculated 8-ycar cycle in minlr, the phase lag would k 814 = 2 years behind 

the muskrat, This corresponds to the high level of 8ssociation found at the 2 Year point in 

the ovedi minlt vnsus musbat analysis. h f o r e ,  the provincial mink popuiation cycles 

two years sAa the peaL in the muskrat population, which indicates a lack of density- 

dependent faors affécting the mink. Howeva, the analysis of the pst4970 components 



shows a d i f f i t  mab In this portion of the analysis, the minlr population peaks l-, 5- and 

9-years a f k  tbt muphat population. Tbiz muld k duc to t&c calculated 4-yau cycle found 

in the pst-1970 provincial muslnat andysis (sec Figure 8). Thaefore, the pst-1970 

component ofthe provincial mink popilation cycles one year afùr th pdc in tbe pst4970 

musht  popuiation, indicating a decrrese in the e f f i  of density-dependent f ~ r s  acting 

on the mi& 

Table 2 and Figue 9 show tbt mneiatîon coefncients caicuiatcd for a compraWn between 

mink and amine. The ovcrall provincial totals 1919RO - 1993/94 analysis show a low to 

moderate positive comlaîion, with the values inacasiiig pduaIly b m  r = 0.21 at the 1 

Year Out point, to r = 0.46 at the 8 Year point This component b more linear than cyclic in 

shape, i n d i h g  a low to moderate level of positive association between the two species. 

Although the pre-1970 cornponent arhiits the ssme trend, the coefficient values incrrase 

nom r = -0.25 at the 1 Year Out point, to r = 0.19 at the 8 Yeam Out point. This initial 

negative cornlaiion implics that an kvrrase in the miiik population, causes a decmse in the 

ermine population. The pst-1970 cornponent shows an entitely different trend, with the 

coefficient valws deCrtashg dtamatidy b m  r = 0.80 to -0.05 at the 6 Year point This 

segment implies an extrrmely high level of positive association between the mink and 

emiiae within the saw par and then dcatases a f k  that 

1 could f i d  no ref-ce in the litmtmc of any authors having ever dculated comlation 

coefficients khmm competing prcaators. Ifthe t & e  and mi& are compdiag for the 

same food rrsource, one would acpt to fhd a moderate to high level of negative 

conelaîion. Tbat is, as the popilation of amine, wbich have evolved to bc ktter adaptecl to 

hunt smaii m a d s  in t u ~ c i s  and burrows, incrcases one wouid expecr to find the 



population of mink, a geaaalued pdator, to to. Ho-, oniy a smaii portion of the 

pl970 compormt shows this nqatïve eomlation. For most of the minL vnsus 

ermine anaïysis, the comlation eodncients arc positive in value, which indicates that an 

hcnase in mi& is matched by an inacasc in cnnine. However, the coefficients arc relatively 

low in vaiuc, implyiiig a low levcl of association between these two mes. A possible 

explanation fot this graduaîiy i n d g  trend, seen for the o v e d  191 9/20 - 1993194 
component, is the relativcly stable high 1-1 of asockaion f o d  in the ermine inîmspecific 

analysis (Figure 6). As pmriously mentioned, aiis stable trend may be due to the inclusion 

of the t h  weasel species (MiteIa enninea. MiiteIa#enatu, and Mustelu &osa) under 

the fru designation "emiine." 

An interspecific analysis was also done between muskat and cmiine to determine ifthere 

was any association beniveen two non-nlated species. Table 2 and Figure 10 show the 

correlation coefficients calculatesi for this anaiysis. Surprisingly, the o v d  1919120 - 
1993f94 component shows a rclatively high and stable level of correlation, with the 

coefficients ranging h m  r = 0.51 to 0.67. This trend is also seen in the pre-1970 segment, 

with lower values mging h m  r = 023 to 0.52. This implies that there is a high level of 

association between muskrats and d e .  The pst-1970 component exhibits a din i t  

trend h m  that seen in tbe pn-1970 aud o v d  segments. In the pst-1970 analysis, the 

coefficients decrrase steadily h m  r = 0.57 to 0.00 at the 5 Year point. Thme is a slight peak 

a the 7 Yeu point which &en dccneses to low negativt values. 

Several authors (see Svaidsen 1982) have exemined the food habits of weasels, which 

g e n d y  wnsist of smaii mammais such as v o l 4  mice and s h w s .  Only one authot (W.J. 

Hamilton, Jr. in Svendsen 1982) found mdast  to be a plat of the masel's diet (cornplising 



1%). Since muskrat are not considerd to k a major food item of the weasel, the above 

analysis showhg the high level of association may be due to environmental f-rs tbat 

promote muskrat populations, such as favornable CWC conditions (mild Win-, mum 

m g s ,  moderate precipitation, etc.) and abmciant L C S O ~  (spacey food, sheltcr, nesting 

materAs, a.), are a b  elemaits that prornote small mammai populations. Therefore, this 

high level ofasso&tion ktmai two non-datai spccies may be d u  to acterd fhctors and 

not the presumption of a prcâator-prcy intetaction. This anaiysis is a good example of a 

nonsense wrrelation, in whidi two umclated variables am comparecl and a possible 

association is discuvd.  

Price Per Pelt Andysir 

The above analysis is based entïrely on h-retum &ta and with it the assumption that the 

"cycle" in tbe number of pelts sold is indicative of the animal populations in the wild. That 

is, whenthere are mote k-bearrrs in the wiid, more wiii be caught and therefore, more pelts 

WU be sold. One must keep in mind the above mentioned variables tbat affect fin harvest- 

The first, and possibly the most UllStable, is the prie fin buyers are wilbg to pay for a pelt 

(see Figures 11, 12 & 13). Whai demand is high, buyers offer hi* pnces for the pelts 

brought to the Fur Auctions. Thus the question is; DoeJ the price of the pelt k t l y  a f k t  

the number of animaiz caught? Table 3 shows du cazrelation values calcdated between the 

numbcr of pelts sold and the pia paid pcr pelt for cach year. 

For the wholt province, from 1919/20 - 1993/94, the comlation coefficient between mink 

pelts sold and pice, within the same year, is r = - 0.12. A wgative mrre1ation indicates that 



an in- in value of one of the two variables, in this case the number of pelts sol& is 

accompmied by a dsacsse in value of the second variable, the prie p a  pelt. Although the 

condation value for the *le province, bchmm 19 19120 - l993/94, is a negative number, 

the absoIu5t valut (0.12) is vay small in relation to 1.00. 'Ibt comlation coefficient is mt 

a masure of quantitative chaage of one variable with respect ta the 0th- but is a measme 

of the "intensity of association" ktwcai the variables (Zar 1974). Thmefore, with respect 

to the wmlation bctwecn the number of pelts sold and the @ce pcr pelt within the same 

year, the abs~lutc value of 0.12 indiates that thac is a low intensity of association, and thus 

the price per pelt does not appear to affect the numbet of animais caught within the same 

Y*- 

Figure 14, shows the calculateà coefficients for an 8 year series of lagged d a t i o n s  for 

Mink vffarp Rice. From these resuits, one can sce that the comlation values for the whole 

province, 1919RO - 1993/94, show a reLatively flattarcd negative cycle with the coefficients 

ranghg h m  r = - 0.12, peaLing at -0.20, then dccreasing to near zero velues. However, 

there is a dtamatic change in the distribution of the comlation values for the pre-1970 

componcnt (191 9/20 - l969lîO) and the pst-1970 component (1 WO/7l- 1993/94). 

For the p-1970 component, the correlation values are positive, irnplying that an increase 

in one vririable is accompanied by an inncrvse in the second variable (Zer 1974). Tberefore, 

as the number of pelts sold inaeases, so dws~tk price per pelt, ot the opposite, as the price 

iacrrase~ so does the numbcr of pelts sold The comlation coefficients are also increasing 

in absolute value, h m  r = 0.1 1 for the Same Year up to r = 0.55 at the 5 year mark. The 

values deamse slightly ova the next t h  y e a ~  to r = 0.33, at the 8 Year point This peak 

at the 5 Year point shows that the intensity of association is initially increasiag, then 



dccnasiag over time (See Figure 14). Iais incnapc may rrpnseat the ttapper k i n g  his/her 

&&on to trap a particular species on vey long tam historical reference- 

The pst-1970 componmt shows the opposite trend. The wrrclation coefficient for the 

numberofplts solddtht~~~papeltwittiuitheoamey~ispsitive(r=031). Yet as 

one progmscs through the 8 year d e s  of lagged comlations, die values becorne negative 

and increase in inteasity. Thcreforc, thme is a mer level of intensity of s~ssociation (r = 

0.63) d g  at the 4 and 5 Ycar lagged comlation, wbae the number of pelts sold and 

the price pcr pelt are out of se<lueacc by four to five years. This wmlation is also negative, 

implying that as the number of pelts increases, the price per pelt decreases. This deerease 

may k due to the incrrase in hobby trapping, people tnpping on weekends or as a 

supplement to an incorne, or a decrease in diance of the trappers using or r e f d g  to long 

tem historicai trends. 

As with the provincial mi& totals, the muskiat totais were wmlated with the price per pelt, 

and the coe5cient values listed in Table 3. The comlation values for the province, for 

191 9/20 - 1993/94, show a negative, but very stable trend (Figure 15). This negative 

correlation implies tbat the nmber of k-bearcrs trappeci is not dependent on t&e pria per 

pelt o f f d  This stable îrend is due to the o o m b ' i  average of the pre-1970 and pst4970 

components- The coefficient values for the pre-1970 component show an incrcase in the 

relative/absoIute value h m  r = 0.19 to 0.54, at the 4 Ykar point, thcn dccrcasing to r = 0.34, 

at the 8 Ycar point This psitive oonelation hnplies that as the pria per pelt incnases there 

is an aosociatcd irmeasc in the numbcr of pelts sold, with an overail inaeese in association 

over tirne. The pst-1970 component shows a darrase in relative va& r = 0.41 to -0-29, 

at the 6 Year point, then incrcasing to r = -0.03 aud 9-04, at the 7 and 8 Yeer points of the 



correlation coefficients. As with the pre-1970 component there is a positive comlation 

betwecn the price per pelt and the numkr of pelts rold for the fint three years. However, 

the pst-1970 trend shom a dcczc8se in o v d  association untii at the 4 yeat lagged 

comlation point, the d c i i a i t  valut becomes nqativt hpiying t h  as die numôer of plts  

iactc8ses the prie pa pelt d-* 

Table 3 and Figure 16 show the comlation coefficients calculatad ktwccn the number of 

pelts sold and the prie per pelt o f f d  for crmine. For the province, 1919BO - 
1993/94, the coefficients are very consistent throughout the t h  lagged sequence, with 

values m@ng between r = -0.32 and -0.44. ïhk stable ncgaiive association Unplies that the 

number of animals taken in a givcn year is not related to the price per pelt o f f i .  The 

stability of the 19191'20 -1993194 segment is due to the combination of the pre-1970 and 

pst-1970 components, which produce the total average. The pre-1970 coefficient values 

range h m  r = 0.02 to -0.41, whereas the pst-1970 values range fmm r = 4.38, up ta -0.29, 

at the 1 Year point, deerrasiag to t = 4.85, at the 5 Year poinh then inmashg to r = -0.59, 

by the 8 Year point. The product of these two components combines to give the stable 

average as seai in the 1919DO - 1993/94 component It is inteitsting to note tbat in the pst- 

1970 component the negative correlation values hcrease in relative or absolute amomt. 

That is, as the number of pelts incteascs, the pria pa pelt decreases, with the 5 Year lagged 

conelation value of 4-85, indicating an CXthme negativc association or zttlhity. 

If trappers are targcting spccific fiu-bearer p i e s  based on the price pet pelt, then one 

would expect to fînd kge  positive eomlations ktmcn the number of pelts sold and the 

pria pet peh ûne would acped a trapper to target a spccies based on the pvious years 

price, since the trapper wouid not know the price offCrcd for the cumnt year until the fur 



auctions which occur in the later part of the trapping season. Also, the trapper would base 

M e r  decision not just on the pevious year but on the past number of years, thus the reason 

for the 8 year laggcd correlation analysis. 

Most of the rrseanch on mink has k e n  ccntrcd in the large prairie pot-holdmarsh regions 

with vcry fw studies king conducteci in the atpeasive noabcm b o d  forest region of 

North America This is an interesthg point den one examinCs the Manitoba provincial fin- 

r e m ,  which Iist some of the most productive mi& producing areas as Brochet, 

Pukaîawagan and Cross Lake, in the n o m  taiga region of the piovince (Johnson 1989). 

Annuai fin-rctums were consulted for seven Registered Trapline (RTL) sections in the 

southeasteni portion of the province of Manitoba, and one RTL, section h m  the western 

portion to act as a comparisoa 

These easicm RTL sections ~present the southem-most extent of the northem b d  forest, 

or taiga, in Manitoba- This region has had some development, with mineral extraction, 

forestry and limiteci hydroelectric production king the major industries present. ïhere are 

numemus towns and hIunlets scattercd thtoughout the southem portion of the study ares, 

with fewa senlemcnts in the northem portion. Fot the most part, the region remains 

relatively undeveloped, with numetbus laLes, riwn, and iarge ûacts of undistutbed forest. 

This lack of Qvelopmcnt b primarily due to the g c n d  inaccessibility of the region. The 

northm-most permanent d w a y  is in the Holc River section. Thm are a few seasonai 

d w a y s  into the O* sections, buî these are paimaRly wintet mads and arc only usable for 

a few mondis a year. nie ü a p b  located within the shdy area arc relativeiy stable with the 



majority of liaes rrmaining within families andior îribes and bands for several generations. 

This mon lm historidy bœn a trapping ana. with the otha industriesy such as forcstry, 

mining, a d  hydroclcctric production, slowly gainhg sigaificance. 

As detailcd in the introduction, t h e  seven RTL sections exhibit M i t  b o r d  forest 

biomes, with the Northem Comfenus m e  bang the most widcJprrad One of the most 

significant ktwccn th various ams is the variation in gros îopography, *ch 

is due to glaciation. The Northem Conifmus zone is covncd by irreguiar, mcky ndges, 

whidi separate long m w  laLes and bgs.  These ridges were left behind when the 

Wlsconsiaan glacier retreated. The next most widesprad fonst biome is the Nelson River 

zone. This zone is relatively flat, as cornparcd to the Nozthem ConSemus zone, due to h g  

c o v e d  by glacial Lake Agassiz, which deposited clays and grave1 into the above-noted 

irregularities. This zone has extensive bogs but not as many nanow lakes. Along the 

northwcsteni shore and down the eastem side of Lake Wiipeg is the Manitoba Lowlands 

mne. Much like the Nelson River =ney this ana is rdativeiy flat and covaed by large bogs 

and meadows. The Lower Engiish River zone is simiiar to the Manitoba Lowlandsy in that 

it is relatively flat but does not have the extensive b o p  Finaiiy, there is the Quetico zone, 

which exhibits strongiy glaciated terrain with numemus rock-rimmed lakes. 

It is this glaciated teirain which may have an effect on the mi& populations. AUai (1986) 

postuiatd a habitat suitability index mode1 for mhk One of the key con~poncnts of the 

mode1 is the availability of suitabit wctiand habitat. Men compiled the findings of various 

authors, and detcnnind tbat irreguiat and diverse shorelines of d a n d  habitats with dense 

vegetation are more suitable for mink than wetlands widi straight, open, exposed shorelines. 

Therefore, the Rn. sections with the imguiar topography and numemus nanow laices and 



bogs would k more suitable for mink than areas which do not exhibit these traits. 

The wcsteni RTL, scction is within the h k  Mountain Provincial Forest. This area bas had 

a limitai forestry -ce in the pan However, prescntly tbnt arc large d e  cutting 

operations bnng wnduacd by various logging companies within the boundary of the 

provincial forest and the Duck Mountain ProvuiCia Park. In addition to the devastahg 

fanstry opetations, that is a growing toiaist idwtry which also has a dramatic impacî on 

the Iand and anjmais *in. More toiaists mean more taads, &ch d t s  in moh forest 

king cut to provide rightdkayss. Further, more t o m  mean more camping facilities are 

needed, which alsa impacts the forest. The overail d t  is a splintcrsd mosaic of forest and 

open areas, which has dire c o q e n c e s  for the wildlife within the region, siace loss of 

habitat is one of the leading causes of population decline. 

U&e the eastem RTL W o n s ,  this western region is covered by the Mixedwood forest 

mne, dominateà by a mixture of  deciduous and coniferous plant species. Glaciation of this 

area has resulted in a WU-drainsd mlling tenain with few b o p  Therefore, uniike the eastern 

RTL+ sections, this westem section, *ch has fewer bogs and marshes, shouM k less 

suitable for mink_ This western RTL section was also selectcd to act as a control in the went 

that eastern mi& popuiations mrr bebg a f f î  by epizootics, or otba detrimental fàctors, 

such as mercury, PCBs, or pesticides. However, as the scope of this study evolved, 1 was not 

able to examine for these agents. 

The fiu-rctian records for the various sections wert wnsuitcd and the number of animais 

caught pet ycar wne ploaed (Figures 17 - 24). Duc to the large d e  of the returns for 

muskrat, any visible trend for n d c  and amine was obscUICd, To compensate for this 



extreme d i f f i c e  in numbers, aii of the fûr-r~naa data wcre transcn'bed to the logarithm 

base 10 (LoglO). The &ts of this  onn nation ioli plooaed (Figures 25 - 3 1), but no 

trends were apparent, nimfon, the original data wme snelyid using the autocorrelation 

f o d a  to dctcnxüne if* wnc any tmds within and ktwcen the three species. 

Like the provincial fia-rchan~, the sectionai -est data for the thne specics werr anal@ 

using the autocorrelation formula Cfable 6). îhe  intraspecifIc rcsuits ofeach scction were 

graphed together to show any possible conjunaion betwœn the various areas. 

Figure 33 shows the comlation coefficients calculateci for mink h m  each section. It is 

interestkg to note that almost ewry section duplayed a different series of comlation 

coefficients, with no sections showing agreement. Some of the sections hint at a possible 8- 

year or longer cycle: B e m ~  Riva, Bloodvein, Little Grand Rapids, and Wbitesheil. ûther 

sections show a possiile show 4-year cycle: Hole River and Pauingassi, while Duck 

Mountain and h c  hi Bonnet sections do not show any discernabie mnd 

The provincial results show a c1car 8-yuir cycle, which may be due to îhe accumulation of 

vaned sectionai data 'Ihat is, cach section may show a diffèrent ûend, but the accumulative 

resuit being a blending of tbc various cycles. ?bc o v d  rrsult is the provincial 8-ycar cycle. 

One poss'b1e c@anation for the M i  among the sections is the limitai mngc of fur- 

nhinis wd. For most sections, I was able to examine the fur harvest records back to 

appmximate1y 1%1/62. The Manitoba Depriment ofNaturd Resources provided almost 

thirty years of fia-retuni data, with oniy a few years missing. "RE missing years are possibly 



due to m r d s  k i n g  rrmovcd in order to compile annual reports- Ifthe muJr in Manitoba do 

express an 8-year cycle, tbm thiay ycars of fiir rrtimis shouid allow for 3.75 cycles. 

Howcva, one must k c q  in minci ChatStId's (1 989) discussion on the lcngth of time rrquirrd 

by lagged autocmeIation d y s i s  and thc minimum number of "y= - y d  pairings 

r e q g i d  Chatfield stipulascdtbîan auîaamlation aualysis shouid aot procced bqond the 

total numk of mord years, N, dMdd by four, N'4. In this instance, the majority of the 

sectional analyses sbouid not procced pst 3014 = 7.5 y- out of sequace. Sincc the 

provincial mialr cycle is 8-years in lcq& the correiation d c i c n t s  caiculatcd for the 

sedonal rcsults WU fhll outside this stathtidy aliowable parameter. Thus the clifference 

in miak population trends among the R n  sections. 

There is the possibiiity that the topography may have an e f f i  on the mink population. 

Berrns River, Bloodvein and Littie Grand Rapids RTL sections hint at a possible 8-year 

cycle. Tbese tlmc sections have areas of the Nelson River forest type, which is chenricrued 

by relativtly fht topography covaed by bogs and black spnice intamixeâ with statnds of 

bkh, aspen, poplar and f i .  (Rowe 1972). However, HoIe lever RïL section which also bas 

areas of Nehn River forest type, exbibits a possible 4 -year cycle, not the possible 8-year 

cycle seen in the othn threc sections. The Whitesheii RTL section also exhibits a possible 

8-year cycle. This section is mnoved h m  the topography of the Baens River, Bloodvein 

and Little Grand Rapids sections. The WhitesheU section collsists of the Lower English 

Riva and Quctico forrst types, which arc priaiarily dcciduous specics such as aspcn, birch, 

and popilar, intamixed with white spmcc and some pine (ROM 1972). The Lac Du Bonnet 

section, which is locased bnwecn the Holc Riva and Whitcsht11 sections, does not exhiiit 

any disceraabk trend, nor does the Duck Mountain RTL section. Thaefore, there is no 

detectable topogmphical explanation for the dinerence among the RTL sections. 



Figure 34 shows the population trenâs for muslrrat h m  the different sections. As with the 

mink aiialysis, hast ail of the sections express d i f f i t  trrnds. A number of the sections 

suggest a possible 9 - 10 ycar cycle: Bldvein,  Lac Du Bonnet, Littk &and Rapids and 

Whitesheii. k e n s  Riva cxhib'its a poesible 4 yepr cycle, while Duck Mountain and 

Pauingd  show a dccüniag hem trend. Hole River does nos show any disccrnable trend. 

Likc the miak anaiysis a h ,  the mushat d y s i s  does not show any discaneble trend 

among the differeat sections, lhis agrces with the provinciai d t s ,  which showed m 

obxrvable population cyck or paiodicity. 'lbc rrapon fortbis lack of periodicïty may be due 

to the limitcd le+ of fin-mm records consuiteci, as mentioned above. A possible cycle 

or trend could kcome evident i fa  longer pcrïod of West data had k e n  consulted. 

With the acception of Hole Riva, the soutbenimoa RTL sections, Bloodvein, Lac Du 

Bonneî, Little ûrand Rapids, and WhitesheU, exhibit a possible 9 to 10-year muskrat cycle. 

NO specXc topopjhical f- can k found coaneaing these sections with regards to the 

possible muskat cycle. Berrns River exhibits a 4-ytar cycle, which may k due to the 

number of iüim>w lakes and bogs found between the glacial ridges in the Northem 

Coniferous forest type- Homvcr, this forest type is found exclusively in Pauingassi. which 

shows a decÜning trend in the muskrat population ovcr thne. Duck Mountain also expresses 

the same g a d  declining results as thosc f o d  in Pauhgasd. 'Zhrrfore, as with the mink 

d y s i s ,  thcre is no dctectable topographicai cxplanation for the difikencc among the RTL 

SecfionS. 

Figure 35 shows the calculateci coefficients for crmine h m  each section. W1th only a few 

exceptions, no discemable ücnds were obsaved for aii sections. The Bloodveia section 



shows two minor paks at the 2 and 7 year points, Duck Momtain hints at a possible 5 year 

cycle, whilt Pauingassi shows a possi'ble 4 year cycie. 

As mentiormi abovc, thio lack of @&City in the sectional d t s  may k duc to the limitai 

length of fia-rem records collSUl~A A possible cycle or trend oould bccow evidcnt ifa 

longer pcriod of barvcst data had kcii codteâ. Howeva, this la& of periodicity was also 

foud m the provincial ennine fim harvcst resuits, *ch covered a paiod h m  1919120 to 

1993/94. Thcrtfore, the iack ofany d i d l e  trend for the amM may k due to other 

uakzlown fktors. 

'fhm is no detectable topographicai expianation for the lack of pcriodicity in the ennine 

population among the RTL sections. The three sections that show possible trenddcycles, 

Bloodvein, Duck Mountain and PawngassZ are sepa~& by distance and consist of differeat 

forest cowr types. Uitimately, this la& of cyclicity may be duc to the grouping together of 

the ciiffixent weasel species. Ifthe diffmt species muid be seperated within the fur harvest 

records, then a possible cycle may emage. 

In addition to the above wted rasons, the discrcpancy betwcen the sections may be due to 

various firtors such as: the amount of precipitation which &ects the water table and in hun 

the Qip of wethds; the avaüaôility and q d t y  of food ICSO\IIC~S; a d  extanal faors such 

as pollution and human activity. Canversely, acre couid k actuai diffeictlces in the 

peridcity of the miiik, musicrat and amine populations betwrai the sections. Unfortunately, 

this p ~ ~ b i l i t y  would rcquirt more research and examination of older annuai fur West 

Iecotds. 



As with du analysis of the provincial nir harvest data, the fia-teatras fm mi& and 

ennine were examincd to detenaine i f t b  was any association betwccn the th= speeies 

(Table 7). 

Figure 35 shows the level of m o n  ktwcni minlr and muskrat populations for each 

RTL section. Liale Orend Rapids and Wbitcshcîl sections show higher lwels of 

occurring at the 2 year point, similar to that found in the provincial interspecific analysis. 

Baczis River, B l d e i n  and Lac Du Bonnet sections show a higher level of association at 

the 4 year point Duck Mountain and Pauingassi show declining liaear mnds, while Hole 

River exhibits peaLs at the 2 and 5 year points. 

Both Berens River and Bloodvein sections nrhibit a 4-year cycle of association between 

mink and muskrat This could be poss'by due to both sections Jbaring similia topgraphical 

fumae~. Howcver, this does not explain the 2-year cycle fomd in Littie ûrand Rapids and 

the declinhg m d  found in the Paumgassi section, bath of which share similm fonst types 

with Bezem Riva and Bloodveh The Merence in the Paumgassi d t s  may be due to the 

limited n u m k  o fe~ua l  fur-retums avaiiable for this sectioa The Pauingassi RTL section 

was created just priot to the 1982/83 season, with traplincs f b m  Baens River and Littie 

Grand Rapids sections. The d t  is a vcry îi@ted n u m k  of fetums on which to base the 

above analysis. Had there beea morr data available, thm is the possibility that Pauingassi 

would also exhiiit the 4-year phase lag in $SSOCiation. Th- is also a notable dflneace in 

the cycle of assOaation among Hole River, Lac hi Bonnet, and Whitesheli StCtions, which 

s h  some cornmon t a p a p p b i d  f-. The Whiteshtil seaion exhibits a peak at the 2 



Year point, coasistent with the o v d  provincial results, ,while LAC hi Bonnet, which is the 

section immedïately north of Whitcsheir, shows a dramrnic peak at the 4 Year point Hole 

Riva, which is m e r  north, shows two pcal<s, possi'bly i n d i d g  two separate distinct 

populations of muskrat intaacting with one population of miuk, or vice versa. 

Bulma (1974) o f f i  s c v d  k to ts  that would affect the phase hg between the prey cycle 

aud the piedaua cyck: (1) The agc at fht brecding- Predasors with a short rrpDoductive cycle 

are able to exploit any incrrase in the prey population bcttcr. Mink have a vcry short 

reproduction cycle, with f d e s  king able to produce theù ht litter at one year of age 

(Eagle & Whitman 1987). Other predators that have longer rcpductive cycles, such as 

fishers that have delayed implantation (Douglas & Strickland 1987), are not able to dapt 

quickly to changes in prey populations; (2) nie changing age structure of the population. 

Some predators may have vay  low survivabiiity b m  one age class to the next, with the 

d t  king a nlatively young population. On the other had, predators could have very high 

swivabiiity, resuiting in a mixed age population. Sdvabiility ad age class have an effect 

on reproduction and hunting technique/success; (3) Switching to alternative food. If  the 

p r e f d  prey population âecteases to a critical point, predators may switch to other, more 

abunàant or easicr prcy items. ï h i s  shiff in m o n  pressure WU aîlow the typical prey 

species to regain th& numbers- A switch to dternate food will only occur if there is a second 

prey item avaiiabie; (4) Dnisity-dcpmdent factors a&amg both the predator end prey 

populations. If the population increases to a criticai point, thea s e v d  densitydependent 

factors wuld ark ,  rtsulting in a decline in both quaiity endqwntity of prey aad prrdaton. 

Such elemcnts as spatial distribution, tdtoriality, intraspecifk preâator interference and 

disease, arc di examples of density-dependcnt fimors (Begon & Mortimer 1986). 



As widi dr provincial analysis, the fk-tctuni data of mink wm compared to the fiu-return 

data of amine for each section to detemine if thae is any ~ssociation bctwcen these two 

~pc iea  Bmns River shows comparable d t s  to that fomd in Peuingassi. Both sections 

share similar forest types and mhibit a 4-ycar cycle, implyhg that the population of mink 

p d  4 y- afbr the amineC Bloodvcin and Little Grand Rapids also sharr similar 

topographicai fghms and muîts, with both sections q r d n g  a 3-year cycle. Hole River 

shows high 1evels of asso&ion betwœn minL and crmint in the same year and thne y- 

later- Lac hi Barnet also shows a high level ofassociation in the same year, but also at the 

2 Year point. Finally, Whiteshell shows a deciining trend h m  a datively high level of 

association in the samc y=. This shifi to high levels of association in the Sarne Year for 

Hole River, Lac hi Bonnet and Whiteshell may be due to differcaces in the overd 

topography of these areas as compareci to the other eastern sections. The Duck Mountain 

sectionai d t s  show a high level of association at the 4-year point, similar to that found in 

Berens River and Pauingassi sections. 

Ifthe amine and mink were competing for the same food tesource, one would expect to find 

a modaate to high Iml of ncgative correlation, or a possible positive correlation occumhg 

three to five years out of squence (bascd on the mi& exhibithg an 8-year cycle). Thetefore, 

the mink and cnnine populations in Berais River, Bloodvcin, Littie Grand Rapids and 

P- me ftspooding in a prcdator-exclusion manna. Tb- is evidcnce that mi& and 

ermine in the remaiPmg tsstw sections arc ahibiting high lmls of d a t i o n  at the same 

t h e .  This may k due to an inmase in tarestd prey which could support large populations 

of both mink ami amiiie, or an iacnase in mn-mrarid prcy which muid support the mink 

popdation independent of the ermine. 



To cornpletc thc iaicrspcçific adysis, the fia-htunrs of muslrrat wcn compand to the fur- 

retums of e m h  for cach d o n .  As mcntiood in the provincial andysis, this compaaison 

of two non-relatai spccics is an example of a nonsense correlation. The rcsults of this 

analysis (Figue 38) show grrat dation in trends among the diffcrcllt sections. Berem 

River and Iac Du Bonnet hint at a possible 9 to 10-year cycle, while BlOddVek shom a pe& 

in BSSOCi85ion at the 1 Year point. Holc Riva exhibits moderate levels of association at the 

Same Yeiir and 6 Year points. Little Grand Rapids pealrs at the 2 Year point, as Pauingassi 

exhibits thra posnie peaks at the 1,s and 8 Year poinîs. Whiteshell shows relatively high 

levels of association at the Same and 1 Year points dien darrapes to low coefficient values, 

whereas Duck Mountain shom two distinct peaks at the 3 and 7 Year points. 

Any association between these two spcies may be due to environmental fators favomble 

to both the muskrat and the prey of the weasels, and not the result of predator/prey 

interaction. The 9 to 10-year cycle hinted at in Berens River and Lac Du Bonnet could be 

due to the limited amount of fùr-&est data consulteâ. Chatfield's (1989) formula results 

in a cordation anaiysis limited to 4.5 yean for Bmns River due to the limited number of 

fur records available, N = 18. The highest level of association between mushat and ermine 

o c c d  in the Little Orsnd Rapids section, which shows relatively high coefficient values. 

lhere arc no similac îrcnds found in the sections ~nounding this area. Thercforc this high 

lcvel of association in Little Grand Rapids may not be due to topographical fattues, since 

other sections dure cornmon foret types. It is interesting to note the distinct pcaks at the 3 

and 7 Year points in the Duck Mountain section. This section also shows a very low level 

of association at the S m e  Year point indicating that the two species ate not related. 



Nortbwestera Ontario Fur Retum A n a m  

In orda to detcrmine if thae was any d i f f i œ  in population cycles between Manitoba 

RTL sections bordcring Lake Wdpcg and those away k m  the lake, h-rctura records 

wac consuitcd h m  two northwcskm Ontario trapping rcgions, Kcnonr and Red Lake, 

*ch weze divided into five comspondïng meas. Thc Ontario fin-retums were anaiyzeâ in 

the samc niShion as the Manitoba provincial and sectional rrtums. Unfoztunately, ûntario 

Ministry of Naîural h u r œ  officers do mt seai ot stamp mukat pelts and therefore some 

Registered Trapline regions do not bave annuai mu- harvest data This is the case for the 

fin harvest data fian the Kaora RTL region. Though the muskrat pelts were not seaied, 

other regions did continue to kecp a record of the number of animals taken per year. Since 

the m u s h t  fiu-rem data are limiteci, only the intraspecific comlation analyses were 

conducted. 

The Kenora and Red Lake regional fur-renun~ were amiyzed using the comlation fomiula 

outiined above. Figure 45 shows the co~elation coefficients calculateci for mink, muskat and 

etmine in the Red LaLe @on. The mink exhibit a distinct 9-year cycle. This is one year 

greater than tht 8-year cyck calculated above for Manitoba, but is also closa to the 1 O-year 

cycies detemineci by Butler (1953) and othet authors (se Fincrty 1980). 

The coefficients calculatcd for the muslrcrt West data show a general decline over the ,  

with oniy a slight pcalr at the 5 Year point This is consistent with the decüniag trend noted 

above for the Manitoba provincial muskm anaiysis As with the caicuiated Manitoba trend, 



the Reù Lake data contradict the 10-year cycles foinid by Elton and Nicholson (1942) and 

Butler (1953). 

The ennine caught withh Red Lake RTL mon show a possible cycle with peaks occmhg 

at the 3 and 8 Year points. Ho-, the ptaL at the 3 Year point does not fit with a clan 

4-year cycle. This may be a remit of the g e n d y  low numbcrs of m e  caught pa year, 

*ch may k a fêaot of price or the amount of effort rcquid to pleparr the pelt. if more 

emiine wcn caugbt, the population trend may -me clarcr. This possible cycle is contrary 

to the stable high level of association calculateci for the Manitoba amine above, as well as 

to the results found by other authors (Buimet 1974, see Fiaerty 1980). 

Figure 44 shows the wmlation coefficients calculated for mink and ermine within the 

Kenora RTL region. As mentioned above, the Kenora region did not keep records of the 

number of muskrats caught per year, and thetefore are not included in this intraspecific 

analysis. The mi& h m  this region show a 7 to 9-year cycle. The discrepancy in cycle 

length is due to a slight damase in the coefficient value between the 7 and 9 Year points. 

This cycle camsponds to the calculateci 8-year minL cycle for Manitoba 

The ermine caught within the Kenora RTL region do not show any disceniable a n d  in 

association. This is contrary to the stable high levcl of rissociation calculatecl for the 

Manitoba e r h  above. HOWU, this la& of paiodicity is consistent with the d t s  found 

by othcr authors (Buimer 1974, sce Fin- 1980). 



To de tamk ifLake Wdpeg and its murxiing iowland topography have any affect on 

the anad fiu-rttura data, O n e 0  fut harvest hsults wcrt dividai into five Sections and 

cumparrd to the five Manitoba sections that borda with ûatario, namely Pauiagassi, Litile 

ûrand Rapids, Hole River, Lac Du Bomet and Whitesheii (sce Figure 39). The Registmd 

Traphes within the Kcnora and Red Lake regions wae divided among the five Ontario 

areas mentioned above (Figures 46 - 50). Tbe barvest data wrrr atdyzeà M a r  to the data 

for the Manitoba sections, and the results graphed (Figurcs 51 - 55). 

Northwestem Ontario (NWO) section A, which corresponds to Pauingassi, shows the mink 

as exhibithg an 8-year cycle, which is contrary to the 4-year cycle seen in PaWngassi. The 

coefficients calculateci for muslaat express a slightly declining trend, similar to that fomd 

in Pauingassi, but the values are larger on the Ontario side. The mnine show a possible 3.5- 

year cycle with peaks murring between the 3 and 4 Year points, the 7 Year point, and 

increashg at the 10 Year point This trend is close to the 4-year cycle show in Pauingassi. 

'Ihis high level of correspondence betwcen the two RTL sections irnplies a cornmon faor  

or set of W r s .  One such fàctor could k topography, since both sections are locateci within 

the Northem Conifmus forest zone. 

Northwcstem Ontario section B corresponds to Little Grand Rapids RTL section. Though 

the later coefficients arc low in value, thne is indidon of a 9-ycar cycle fot rnink. The 

coefficients caidated for the Little Graad Rapids data indicatc a possible 8-year or longer 

cycle, though the cycle is relatively flaî in appeamce. The muskrats caught witbto this 

d o n  show an overall declining tmd with a slight pcak occwring at the 5 Year point. In 



contmst, the Little Grad Rapids d t s  show a possi'ble 8- or longer cycle. The ûntario 

ennine d t s  show the possibiity of an 8-year cycle with a small positive peak occurring 

at the 8 Year point. In wntrast, the Liale Grand Rapids analysis shows a bigh level of 

assoaation at die 3 Yero point, then a g c n d  decliee ova  time. Tbese two sections do not 

show the saw degrce of comspoadcace as do Pa- and NWO section A. 'Ihough most 

of Li* Grand Rapids and the a l e  ofNW0 section B &are the same forest type, Noribem 

con if«^^^, tbac is a portion of Little Grard Rapids *ch is c o v d  by the Nelson Rim 

type biome.This could explain the dinérenccs in population analyses betmen these two 

sections. 

Northwestcm h a r i o  d o n  C corresponds to Hole River RTL section. Like the above 

NWO a m ,  this section shows a 9-year cycle in the mink population, which is contrary to the 

4-year cycle found in Hole River. As well, the muskrat population in this NWO section 

exhibits a notable 4-yeat cycle, whereas Hole River expresses a possible 6 year cycle. The 

ermine caught within this section aiso exhibit a possible 4-year cycle, with peaks o c c ~ g  

at the 4 and b*wcai the 8 and 9 Ycar points. In cornparison, the ennine population in Hole 

River exhibits a 5-year cycle. This disacpancy ktanai these two sections may k due to the 

différences in forest covcr- Hole River is a mixture of four diffèrent forest zones: Notthem 

Coniferous. Nelson River, Manitoba Lowlands and Lower English River, while NWO 

section C is compriscd of two: Northan Conifémus and Lowa English River. Hole River 

also borders onto Lake Winnipeg, and thaeforc may k âffêctd by such Eactors as weather 

pamms which traverse the lake, or watef-table beight &ch &&ts the mount of wetlmds 

edging the lake. 

Northwestem Ontario section D comsponds to Lac Du Bonnet RTL d o n .  Tbis section 



is composcd of Registcrcd Traplines h m  both the Red Lake and K c ~ w a  regions. This may 

explain why the ~oefficieats caicuIated for mïnk do not show any disccmable trend, with 

pealrs at the 2,4 and 9 Year points. This a g m s  to a limiteci extent with the rrtum~ for Lac 

Du Bonnet, which show pealcs at the 2 aad 7 Year points. The muskrats show a possible 6- 

year cycle which is contmry to the 8-year or longer cyde found in Lac Du Bonnet. Finally, 

the Ontario d e  rrhÿns show a 7-y- cycle, opposite to the slight peak at the 2 Year 

point thcn gcneral dsüat, found in Lac Du Bonnet. The notable discrrpaacy ktween these 

two sections may be due to topography as mcntioned above, but may k influenceci to a 

greater degree by the mixing of fur-bcst data h m  the Ontario regïons. Lac hi Bonnet 

section dso bordas ont0 Lake WlIlIUpeg, and thcrefore is subjeçad to the same factors as 

noted for Hole River. 

Finally, Nofiwestern Ontario section E co~esponds ta Whiteshell RTL section. This NWû 

section shows the minL as having a 10-yeat or greatcr cycle, as compared to the 8-year or 

greater cycle noteci in the Whitesheli. Although the Kenora region has discontinued the 

recarding of muslaats caught pcr year, thae was a Iimited number of records b m  prior to 

the 1971M tropping season= These early rrtums were used to calculate comlation 

coefficients, which are show in Figure 55. Since t h e  anre very few years available, the 

comlation andysis shows an o v d  decline in the level of association for musktat. The 

WhitcsheU rrtians show a possible 8-ycar or grcater cycle for muskrat. The amine caught 

*thin this NWO Secfion, also show a general decliae ovw tirnt with no cycle or trend 

detectable. niis wmsponâs to the amine d t s  in the Whiteshell RTL section, which show 

no disceraablt trend. W~th the aôove txeeption of the muskrat, the two sections agme in the 

cornparison of population tmds betwcen the mink and amine. This agreement could be due 

in part to both sections sharing common types of forest cover: Lowa Engiish River and 



Thar is a noticeable ciiffice in the @ty of the fin-retum records when one compares 

the Manitoba data to the Ontario data. The Ontario f u r - b e s t  data pmduoe very clean, 

wmlation d t s ,  with al1 tbne spceies exhiiithg populstion cycles in some &p. The 

Manitoba k-harvtst deta do mt producc the same q d t y  of d t s -  This c i m o n  oould 

be due to the absence of many of the annual records, or to the methocl of rrcotdiag the 

numbec of animais caught Tbc Ontario Mimshy of Naturai Resources officers seai aü pelts 

prior to de. 'Ibis provides the Minisüy with vay accurate reports on the actuai number of 

animals caught. ïhis systcm of rrcording fin-harvcst d t s  Qcs not exist in Manitoba Until 

the late 1%ûs, trappers in Manitoba recorded the number of animais caught per year on the 

back of their licenses. This mord had to be a e d  out pior to a new liceme king issued 

each year. A h  1969, trappen did wt have to record tkir catches on the liceases. Fmm tbat 

point onwatd, it was the ~esponsibility of the fru-buyers to prepae staternents on the fur 

purchased h m  trappas (D. Stardom pers. comm). This early system of trappers recordhg 

their own catches could l d  to misleadhg or macciaate @tais, eitha by accident or purpose- 

The curent systcm in Manitoc whme the firr-buycrs ncord the nmber of pelts sol4 is an 

improvanent over the old "licence-based" system- 



The first nuU hypothesîs, HJ a) minlc was due to cvidence that the provincial 

population of mink &iated an 8-year cyck b) and c) wcrc not ~ C C C t t d  because the 

provincial  population^ of mrishas and emiW do not cxhiiit any cyclicity or pcriodicity. 

HJ a) mink vams muskrak was njcacd. Thae was evidcnce of intcrspecinc cyclic 

association betwccn mkJE and mukat. ïhe nuli hypotheses y2 b) and c) were not rejected 

due to no evidaice ofinmspcdïc cyclic association ocnming b e e n  mink and crmine, 

and muskrat and ermine. 

The third nuii hypotbcsis, H,,3 was rejectect HJ a) mink: was rejccted due to evidence of a 

slightly cyclic, negative correlation bawem the numk ofmi& pelts sold and the prie per 

pelt o f f d  HJ b) rnuslnat and c) eimine: were rejected T h m  are moderate, negative 

correlations between tbe numbers of muskrat and ennine caught and the price per pela 

offered. 

&4 a) mi&: was rejectcd. nim is evidence that the sectional population of mink cxbibit 

an 8-ycar cycle for B c m ~  Riwr, Bloodveïn, Littie Grand Rapids, and WhitesheII- There is 

also midence of a 4-year cyck formd in Hole-River aiid PaUmgassi. Thae is evidcnce of 80, 

99, and Iû-year cyc1es in mi& populasi~~l~ in Northwestem Oatano sections A, B. C and E. 

No cycles in population wcrc found in Duck Moimtah, Lac Du Bonnet and Norihwestem 

Ontario section D. 



H& b) musht: was rrjected. There is evidence of a 9 to 10-year cycle in the sectioaal 

papilation of muskm for Bloodveîn, Lac Du B o ~ c t ,  Littic Grand Rapids and Wtesheli. 

T k e  is e v i b  ofa 6-year cycle in Nortbwestera ûntario section D. A 4-year cycle was 

found for Bercns River and Nortbwcstem Ontario d o n  C. No evidcnce was found for 

popuiation cycles in Duck Motmtih, Hole Riva. Pauingad and Northwestern Ontario 

sections A, B, and E. 

R4 c) ermine: was *ccted. There is evidencc for population cycles of dinarnt lengths for 

ennine in Bloodvein, Duck Mornitain, Pauingassi and Northwestem Ontario d o n s  A, B, 

C, and D. No eMdcnce of population cycles were found in Bnais Riva, Hoie River, Lac Du 

Bonnet, Little Grand Rapids, Whitesheii and Nortbwcstera Ontario section E. 

H,,5 a) mink versus muslaat: was There is evidence of a 2-yera cycle of association 

in Little Orand Rapids and Whitesheli. Thete is midence of a 4year cycle of apsociation in 

Bemms Riva, Bloodvein and Lac Du Bonnet. There is no cvidence of any d i d l e  cycle 

in Duck Mountain, Hole River and Pauingd. 

H,,S b) mink versus emùne: was rcje*ed There is cvidence for cycles of association of 

d i f f i t  lcngths in aU Manitoba sections except Wbiteshell. 

H,,5 c) musicrat versus amine: was rcjcctcd -'Thcre is evidence for cycles of association of 

dinetent lcngths in all Manitoba sections. 



RECOMMENDATIONS 

1. W hD-harvcst data should be enterd mto a computer systcm *ch will ailow casier use 

for fuhat research. At this the, many of the 01- ncoids are st i i i  in the on@ manilla 

spMdshea fomaî, which was fiiied in by hanci, and are currently fiied away in storage 

boxes. If the records wae transaiw into an electronic fo- such disaepancies as 

mùsing yairs or incorrect totals could k obscrved more &y and wmxted. 

2. There is a gemd lack of idionnation -g the mir&, and to a lesser degree muskrat 

and amine, Ui the boreai forest, or taiga, biome. Much of the rescarch on fiir-bcarer species 

iSconductedinwmpact~wiaiea~ydarwataway~~Unfo~un;dely,~easyaccess 

to the area is usuaiiy the d t  of destmctïve human activity such as fo-, minïng, or 

hydroelectric constructions. These destructive actïvities put undue stress on the wildlife of 

the area causing many species to disperse or alter their behaviours. Studies examining the 

impact of h m  activities and degradation of habitat due to development must be conduaed 

in oder to e x d e  the effccts on the mink, and other northem auimais. 

3. 'Ibae is liale infoTmafion regadhg the habitat sclccticm, movemmt and food preferences 

of the mi& in the borral f w  region. Sina a iarge pmcntage of the a ~ u a i  mi& &est 

in Manitoba is h m  tbne mrthern b o r d  Re@tcd Trapiine sections (Johnson 19893, it is 

imperative îo wnduct population and tclemctry snidies in the taiga region, in order to 

understand the natuml history of this animal. 
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Table 1, Intraspeciiic correlation coenicients cakulated based on 1 919/20 - 1 99394 provincial fur 
retums of mink, muskrat and mink 

1 Correlation Values for Provincial Fur Totafs 

l ~ k % % k  -- Muskrats vs Muskrats Ennine vs Ermine 

- a a 3 1  - 1 3 '  X I  - - 
9 0 0  0 0  Z F  'i5o '30 3' 2J;, p;, 8: 
rc! s r  5 s  C r  SC! s r  g r  :et= > s  gz r E  s g  : B E  ; b e  &, e m  e &  
L e -  e r  & f  g: h g  : & P  . & $  : h g  

1 Year out 0.62 0.55 0.58 0.84 0.81 0-64 0.86 ' 0.69 0.64 
2 Years out 0.35 0.28 0.33 0.62 0.52 0.21 0.82 . 0.62 : 0.50 
3 Years out 0.07 -0.04 0.03 

-p. 
0.49 0.31 0.39 0.85 ' 0.69 : 0.21 

4 Years out -0.04 -0.1 9 -0-16 0-43 ' 0.20 0.71 0.82 ' 0.59 0.11 

- - -  

17 Years out 0T23- 0.20 0.13 0-32 0-12 0-33 0.75 0-44 , 0.00 

--- -- 
110 Yeaa out 0.35 0.38 0.07 

- 

0-32 0.08 0.20 0.67 0.19 , 4.11 



r r t  
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Qmbtion Values fir Provincial Fur Totais 
I f I I I 1 1 

Same Year L 
C , 
1 Yearout i 0.49 ! 0.32 1 0.60 ; 021 1 0 2 5  ! 0.64 ! ! 0.51 ; 023 0.51 

l fur 

2Yearsout 1 0.60 i 0.51 i OS0 
- , I - I .  

~ Y W N S O ~ ~  j 0.58 / 0.53 / 028 i i 0.29 29 4-08 1 0.28 0.4 , 0.46 0.23 
! 029 i 4.1t i 0.51 1 i 0.56 1 0.33 : 0.40 

4 Yeanout 0.51 j 0.44 ' 0.31 / / 0.37 i 0.06 / 0.14 ! 0.63 1 0-45 i 0-1f 
5Yeanout , 0.42 i 0.30 0.51 i 0.37 / 0.07 1 0.08 / i 0.63 j 0.46 1 0.00 
6Yearsout 1 0.29 / 0.13 / 0.30 1 1 0.33 / 0.01 1 0.05 i 1 0.67 ! 0.52 / 0.W 
7 Y-out 1 0.25 1 0.04 ! 0.22 1 ' 0-40 j 0.12 1 0.00 i / 0-84 i 0.46 ' 0.18 
8Yearsout / 0.27 1 0.05 i 0-40 1 i 0.46 1 0.19 i 4.03 1 0.63 ! 0-43 1 0-16 



Comlrtion Value. for Mlnk vs Muskrat 

Same 1 2 3 4 5 6 7 8 
Year 

0 
Year 

IO 
Yeats Years Yean Yeam Yeam Yeam Yeats Yeats Yeats 

out out out out out out out 0ut  OU^ OlJt 

Nuniber of Yean Out of Squrnce 

Figure 8. CornIogram for IntewpecHic analysis of provjnclal fui ietums: Mlnk vemus Muskiat. 
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Table 3- Conelation coenicients calculated 10r priœ pet peit versus 1919/2O - 1093/94 provincial fur 
tetums of mink, musktat and etmine. 

1 Correlation Values br Provincial Fur Totals vs Price 
- 1- Mink vs Pria 

-- 
Muskrat vs Price Emne vs Price 

- m '  1 5 '  
C O  5 0  o r  
SC! ce! 

$ $  = z  u, 8 s  0 -  6: a- 8 2  C r  
Same Year -0.12 --- 0.11 0.21 4.20 0.19 0.41 -0.33 0-02 -0.38 
lyearout -0.15 0.13 -0.01 -0.21 0.23 0.33 -0.32 -0-07.-0.29 
2 Years out -0.20 0.24 -0.50-4.21 0.34 0.21 4.32 -0.06 4.40 
3Yearsout -0.15 0.33 -0.44 -0.17 0.48 0.13 -0.37,-0.21 -0.57 
4 Years out -0.1 0 0.45 -0.63 -0.17 0.54 4.04 -0.39 -0.25 -0.84 
5 Years out -604- 0T55-0.63 -0.21 0.52 -0.26 4-42 4.27 4-85 - - -  -- --- -- -- 
6 Yeam out 0.00 0.52 -0.52 -0.25 0.44 -0.29 -0.43 -0.27 -0.73 

---*- - - 
7 Years out - -  - -0.03 - 0.48- 4 - 4 7  - -0.24 0.35 -0.03 4.44 -0.38 4.65 - 
8 ~ e a r s  out -0.07 -0.33 - -0.36 A - -0.25 0 . 3 4 - 0 ~  -0.41 -0.41 -0.59 
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Table 6- Intras~*f ic  correlation coefficients calculated based on fut rehims of rnink, muskrat and 
ermine for each Manitoba Registered Trapline section. 

11 Year out 0 1  1 0.42 

- - 

5 Years out -0.17 -0.1 3 
6 Years out -0.20 0.66 
7 Years out 0.00 0.26 
8 Years out 0.70- --- 0.42 - - - 

- -. - - . - 
Correlation Values br Mink vs Mink -- 
0-74 0.25 4-10 0-75 0.50 0.47 - -- - - 
0.44 0.00 0.27 0.60 0.20 0.38 - - 
0.47- - -  0.36 - 0.04 0.59 0.30 0.25 

- .. - -- - - --- 
0.55 - -- 0 - 4 2 - 4 . 1 6  0.48 0.W 0.12 - - - 
0.35 0.10 -0.15 0.48 0.44 -0.30 --- - - -- 
0.02 -0.02 -0.32 0.64 0.11 -0.21 

--.-- . ---- 
0.73 0.12 0.08 0.57 0.08 -0.22 - - .- - -- --- - 
0.73 0.64 -0.22 0.69 0.62 0.01 - - -  - - - - .- - - - 

1 Correlation Values for Muskrats vs Muskrats - - - 

1 - 3  
0.45 ---- 0.34 . 0.28 - -  0.86 - ----- 0 . 6 7 ' 0 b B  

2 Yean out -0.08 0.14 -0.09 0.57 0.66 0.39 -- - - - - -  -- - - - -- - 
0 . 4 0  "07 0.03 4-13 - 0-36 0.52 0.38 - --  - 

4 Years out - 0.36 0-02 - 0.20 -0.02 0.22 - 0.25 0.26 - - -  - -- - 
5 Years out - 0.14 -0.16 - - - - .  0.04 . -0-30 - 0.21 - ------  0.18 0.12 
6 Years out -0.09 0.21 0.12 0.41 4-27 0-19 0.31 0.16 --- - -  -- 

0-01 0.15 -0.13 0-19 0.18 0.08 ---- 
8 Years out 0.53 -0.24 0.22 0.06 0.48 -0.74 0.40 

-- 
out 0.14- - 0.24 

2 Years out 0.07 0.36 
out -0.25 0.26 -- 
out -0.07 0.07 

15 Yean out - 0 . 3 3 - 0 . 1 0  

-- - --------A--- 

Correlation - Values for Errnine vs Ermine 
0.33 --- 0.17- - -. 0.30 - - - 0 : 7 2 7 5 3  - ---O,.%Ï 
0.09 --- 0.05 -- - 0.63 0 - 7 7 - Ï X T 0  0.03 - -- 
0.18 -- -0.06 0.15 0.7% 0.63 0.12 - - - - -  ---- 

0.28 --- &01-- -- -0.03 0.64 0.73 4.05 - 
0.35 -- 0.24 -- -0.31 .O.& 0.39 -0.09 - -- 
0.31 - . 002  -0.37 0.47 - ---- 0.19 0.08 
0.18 -- -0.25 -0.32 0-43 0.39 -4.29 --- 
-0.23 0.36 - -0.52 0.22 0.63 -0.04 



Comlrtion Valuos for Mink n Mink for E.d, Tmpline Sactbn 

Numkr of Ywn out of Squenco 

Figure 33. Correlogram for intraspecific analysis of Registered Trapline sectional mink fur rehrms. 



Cornhtion Values for Mink vs Mink far frch Tnpline W o n  

Number of Yerm out of Sequance 



Numkr of Yean out of Soquanca 

Figure 34. CornIogram for intrespecik anaiysis of Registend Trapline sectional muskrat fur returns. 



Corrslation Values for Mu+- vs Mmknt for Each Trapline Section 

Numbr of Yean out of Sequence 



Numki of Ymn out of Zkquancr 

mure 35- Conakgram (br intraspedfic analysis of Registemd Trapline W n a l  ennine fur retums. 



Cordation Valus+ for Emiine vs m i n e  for €ach Tnpline Section 
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Number of Yoan out of Saquente 



- - -  - - -  

b 
i 
œ 
C 

, bs 
I i I 

combtbn Values hr Mink vs Muskmts 
b a m Y w  1 0.30 1 0.10 1 0.33 1 0.17 1 Q.ûô 0.46 O.= 1 0.43 
1Yaaraut 1 0.18 1 0.30 1 0.58 0.42 1 0.16 0.62 1 0.54 0.36 
2YearsoutI 0.41 1 0.68 1 0.44 [ 0.58 0.11 i 0.85 ! 0.66 0.45 

- -  

3Yetarsout i 0.38 j 0.63 0.13 0.19 / 0.14 0.83 0.51 ; 0.33 
4Yaanout 1 0.84 j 0.78 i 0.32 / 0.41 i 0.65 0.65 f 0.63 ; 0.23 
5 Years out 1 -0.31 1 0.69 ! 4-01 f 0.46 0.33 1 0.51 ! 0.73 ; 0-17 

3 Y ~ f ~ o v t j  0.36 1 0.73 1 0.68 1 0.53 0.05 i 0.85 ; 0.75 0.43 
4 Yeats out 1 0.44 1 0.47 t 0.64 i 0.47 ; 0.28 1 0.71 1 0.88 0.33 

6 Y- out i 9.35 i 0.43 ' -0.60 i 0.03 0.09 020 , 0-41 i 4-02 

6 Yeam out j 4.38 j 0.35 i 0.24 / 0.10 / -0.10 ; 0.53 . -0.10 : -0.11 ' 

7 Y ~ ~ T s  out f 4.51 f 0.05 1 0.35 -023 ! 4-13 i 0-37 014 1 4 2 7  

7 Y m 0 u t  ( 4.35 1 0.13 

8 Yean out 1 0.25 1 0.29 1 0.54 1 0.26 0.11 1 0.31 1 0.91 1 0.03 1 

-0.61 i 0.09 ) 4-04 ! 0.04 / -0.W 1 0.02 
8 Years out ! 0.79 0.09 1 4-!54 i 0-17 i -0-Oû 1 0.14 i 6.34 t 0.30 
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Figure 36. Conebgrarn for interspecific analysis of Regisbred Trapline s e a n  fur retums: 
Mink versus M u s h t  



Comktron Values for Mink vs Muskmts for Eath Tmpline Section 
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Figure 37. Combgram (k inteirpedic anafysb of Registered Trapline -onal fur retums: 
Mink versus Ennine. 





Numkr of Ywn out of Saquomm 

Figure 38. CornIogram for interspeak anaiysis of Regisîed liapline e n a l  fur retums: 
Musktst versus Emine. 



Coml8üon Values for Musknt va Emim for Each Tmpliite Section 

Litlk Gnnd Rapids 

O 1 2 3 4 5 6 7 8 



139 

Tabie 8. Fur mtum totais of mink, muskrat and ennine Ibr Kanom and Red Lake Registemd Trapline regions. 

1 Fur Returns br Norümsbm Ontario Trapiine Rsgions 
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Table 10. Intraspecific cordathn aMUenB cakuW brnvl on fur m m  totab of mink, mudvat and mine 
Ibr KMKxa and Red Lake Registemd Tmpline regbna 

1 I Correbtion Values for -rn Ontario Tradine Reaiorrs 

, I I  I t 

3YearsOut 1 4 ! 4.22 l 1 rira l 0-44 1 f -0.20 0-33 . . 
bYearsOut 1 4.17 i 4.55 i I nlP ; 0.42 i i -0.03 0.27 
5 Years Out ! -0.22 ! -0.48 1 i nia 1 0.49 t 4.08 -0.06 . . . 8 

6 Years Out ' 0.03 i 4.35 j 1 Ma ! 0.27 1 1 Q.01 1 -0.14 
7 Yeats Out 0.48 0.08 1 1 rira I 0.01 I 1 -0.47 0.22 x .  , . 
8 Years Out ! 0-43 0.34 nia 1 0-17 j j -0.49 0.29 . , 

9 y m n  out / 0.56 j 0.40 i i nia / -0.14 1 j 41-43 ; -0.16 
lOYearsOut( 0.29 1 4.02 1 1 rira j -0.16 i 1 Q.37 ; -0.31 



Cornlation Values for Kenon Trspline Region 

Numkt of Ye in  Out of Saquanca 

Flgwe 44. Comebgram br  intraspecific anaîysis of mlnk and emhe fur return totals for Kenora Registend Tmpiine mgbn. 
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Appendix 1. htra- and interspecifk correlation coefncients caicdated for 
provincial mink, muskrat and cmiine fur retums: 19 19/20 - 1993194 



1 Correlation Values fPr Provincial Totals of Mink be!wwn 1919120 - 1993/94 1 



,- - t -  - -  - - I I -  - -  - ,-- - I l - -  - - I - - -  1 , -  - -  
- - 

I I seois1 i 30679 I 275~4i 1 30879 i 27397i 1 306791 378541 1308791 27041 i 1 30879i 153841 



Correlation Values fW Provincial Totals of Mink behnæn 191 9/20 - 199W 
1 I 1 1  I 1 I I . I T 1 
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1 Combtron Values for Provincial Totals of Mink between 191 9120 - 1969î70 
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Correbtian Values Ibr Provincial Tatais of Mink belween 1919120 - 1969ffO 
- 

1 I 1 I 
T 

e l a I S l 

a )r 

m 
= I 
Q, s 

1 %  f Y Y 

J - ~ I S  _ f  
isisno psnsl 1 i e n o  1 1 l s m i  16719 16779 
~ 2 0 ~ i 1 1 4 i 2 o i  ; 14120 1 )141201 14120 141201 
1921M 
1922/23 
1923124 

292331 1 29233 1 292331 29233 1 29233 
195311 1 19531 1 19531) 1 119531 1 19531 
281201 1 I28120, [ , 281201 1 281201 28120) 

1924R5 1 127121 f 1127121 1 1127121 ! 127121 i 127121 





Correlation Values for Pwncial totais of Mink befween 1970/10 - 199394 
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conebtiari Values îbr Provincial Totab of Mink between 19?0/70 - 1993194 1 



Conebtion Values fior Pm-ncial Totak of Mudvats bslwesn l919/2O - 199394 
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1 Correlation Values f9r Provincial lotais of Muskrats beniveen 191 9/20 - 199394 





. 
Cmelatiori Values Ior Provincial Totals of Muskrats benmen 1919120 - 1989ff0 

i 4 

1 f 1 I I I I I 1 

l! QD l! a ~5 H 5 E 3 a 3 s Year % s g f i s r II Ot 
1919/20 518288 1 518288 518288 51 8288 
192On1 3SelSO 1 518288 1 39a180 398180 1 39ôl80 
1921N 5115291 396180 511529 5182881 511529 51 1529 
1922123 6û21ûû ( 511529 602100 39ôlûû 1 602100 510288 802100 
1923R4 564716 ( 6021 00 554716 51 1529 1 554716 396180 554716 518288 
1924/25 306906 ! 554716 i 308906 602100 1 3û6POB 51 1520 1 ! 308Oô6 396180 - 
1925/26! 441623 1 308906 ' 

1 928/21/ 226841 ( 441623 
1927l28 1 213866 1 22m 

,44143 
226841 

21-3866 
236398 1928R9 236398 1 21 3866 ] 

554716 / j 441623 
' 306906 [ / 226841 

3866 *1623 11 213@66 

1 251986 1 441623. 1929130 251986 i 236398 1 / 251986 1 213866 ( 1 251986 1 22û841 

802100 1 j 441623 1 511529 
554716 ! j 226841 6021 O0 

1930131 
' 1931 132 

228841 1 ( 236398 / 441623 
21 3866 ) 554716 , 
236398 3ûô906 

- 

3 -  

300824 ; 251986 1 
441378 ' 300824 1 

- 

300624 / 1 421 799 1 251 988 i 1421799 ( 236398 

3Oû624 / 236398 1 1 300824 1 213886 1 1 3 m 2 4  i 226841 , 

1932133 i 421799 
U1378 

441378 1 421799 
251 986 j 441 378 ! 23398 ! ! 441 378 i 213866 

193334 1 385080 421799 ) / 385080 1 441378 1 385080 / -24 / 1 385080 1 2 5 1 9 -  
19W35 ' 321828 i 385060 7 j 321828 ! 421799 , j 321828 i 441378 1 1 321828 1 300624 
193- 271 885 / 321 828 
1936l37, 324820 1 271885 /,324820 321828 1 1 324820 ! 38- i i 324820 1 421799 

271885 

1937138 
l938l39 

385060 1 ! 271885 1 421799 i 1 271 885 i 441378 

285440 
374896 

ô82375 

324820 1 ( 285440 1 271885 1 1 285440 1 321828 / 

1939140 / 682375 1 374896 . 271885 

285440 
3748% 285440 / 1 374898 1 324820 

, 1 682375 1 285440 . 
1940141 1 659928 1 682375 

( 682375 

385060 
321828 1 374896 1 271865 1 

324820 1 , 

1 659928 1 374896 1 1 659920 285440 1 1 659928 f 324820 





1 Correlation Values for Plovincial Totals of Muskrats betwwn 1 91 W20 - 1969/70 





n Valws for Provincial Tbtais of Muskmts beWen 1919RO - 1 Q69ffO 1 





. 
Corretaüon Values fbr Provincial Totak of MuskraCs hem 1970171 - 1993i94 

I I i I I I 1 I I f 



1 Correbtiori Values f9r Provincial Totah of Musbats bawcan 1971 

Year 1 %  1 r % i 
197Oî71i 388714 1 1 1 388714 1 ! 1 300714 @ 



IConebtion Values fior Provincial Tagls of Musiaats between 1970/?1- 1 9 9 W  



Conebtion Values fbr Provincial Tot& of Emine between 1919RO - 1993î94 
I I 

I ! f I i I ! ! ; f 1 

a t E l a  
Year u w w w w e 18  

W W 
1919/20 118168 1181681 118168 138168 

~ ~ m t 3 4 1  
- . - .  

69664. 69664 , 
1921M 67318 6- ' 67318 (118168j 67318 1 1 ( 67318 1 

-1922~3 38210 67318 1 38210 6- ' 38210 )1181681 38210 1 
1923/241 63054 138210 1 1  63ûS 67318 83051 16- 1 a 5 4  1118168 





1 Correbtion Values bf PminciaI Togls of Ehne bahmm 1919RO - 1993/94 









1 Combtion Values for Provinciai Totais of Ermim Wwem 191 9/20 - l969ffO 





w 

Correlation Values fbr Provincial Totals of Enninc beween 1919120 - 1969ffQ 
1 ! , I , I I 1 : 





ComMon Values br Provincial Totals of Emiirm behmm 1919120 - 1969ff0 
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1 Com(olion Values br Prarincial Totab of Ewne between 1 Q7Wl - 1993M 



Correbtion Values for Provincïat Totals of €mine between i9ïOff 1 - 1993194 



Correlation Values fi9r Provincial Totals of Ennine betwwn 1970/71 1993J94 



(-lition Values k r  Provincial Totais of Mink vs Musicrat beîween 1919fiO - 1 9 9 W  





I~ofreWon Values 10r Provincial Totals of Mink vs Muskrat between 1919120 - 1993~1 





komlotion Values for Provincial Totah of Mink vs Huskrat between 1919RO - 199YW 





Correlation Values for Provincial Totals of Mink vs Muskrat between 191 9/20 - l96Q/ïO 





1 Correlation Values for Provincial Totak of Mink vs Muskrat between 1919120 - 1969n0 





Correlation Values for Provincial Tot& of Mink vs Muskrat between 1919/20 - 1969/70 
< 1 





1 correlation Values fw Prwincial Totals of Mink vs Muskrat between 1970/71 - 1993194 
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Comtation Values for Provincial Totals of Mink vs Muskrat beniveen 1 970ff 1 - 1993i94 



;orrelation Values for Provincial Totals of Mink vs Muskrat between 1970/71 - 1993194 



Ionebb'on Values (or Provincial Totals of Mink vs Ennine between 1919/20 - 1993f ( 

I L -  
. - - -  - - . - -  

1 9 ~ 5 1  j 25212 i 6~sm i ,25212 i 1528001 j 25212 1 99705 i i 25212 1 91600 
' 

1951/52 / 26056 / 79049 1 i 26056 1 69556 i j 26056 1 152800 1 26056 1 99705 
t 952.63 ( 26401 105230 1 26401 1 79649 ! 1 26401 ! 69556 / ( 26401 1528W 
1 9 5 W  184% 62578 ; 18432 1 1052301 / 18432 / 79049 1 18432 , 69556 

' 1 9 ~ 5 5  1 1 7570 70090 j 1 7579 ( 6298 / 1 17519 1 105230 1 17579 1 79049 
195956 1 15384 95841 1 ! 15384 j 70090 I j 15384 t 62578 1 1 15384 1 10523(3 
1956/57 1 27041 1 66950 i t 27041 i 95641 i i 27041 i 70090 1 1 27041 1 62578 





~Cortelatbn Values for Provincial Totals of Mink vs Emine ktween 1 91 9/20 - 1993 1 





Coneîation Values for Provincial Totafs of Mink vs Ermine between 191 9/20 - 1 993194 





lofrelation Values b r  Provincial Totals of Mink vs Ermine between 1919RO - 19691 1 





Comtation Values for Provincial Totals of Mink vs Ennine behiveen 191 9/20 - 1969 





Correlation Values for Provincial Totals of Mink vs Ermine between 1919120 - 1969/70 
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Appendix 2. Correlation coefficients calcuiated for provincial mink, musbat 
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1 Conelation Va lm for Provincial Totats of Mink vs Prke 1 





1 Correlation Values br  Provincial Totals of Mink vs Prim 





1 Combtion Values for Provincial Totals of Mink vs Prke 

Year T 4 2 1 4  
O, e S l a  

1919l20 16?79 14.48 16779 16779 1 16779 16779 
192M1 14120 8-77 ! 14120 14.481, 141201 14120 1 j 14120 
1921/22 1 29233 / 8.63 1 29233 i 8.77 i 29233 1 14-48 1 29233 , 1 1 29233 1 
1922123 3 19531 ! 9.15 1 19531 f 8.63 1 19531 i 8.?7 1 1 19531 1 14.48 1 1 19531 i 
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1962163 i ~ L W #  t 18-83 ' i 18400~ zoo i i 18408 j 28.33 i i 18408 i 27-33 
1- j 16412 1 20.W 1 16412 18.83 1 16412 1 22-00 1 1 164l2 ) 26.33 
1-51 17291 122.33 17291 20.68 ) 11291 !18.831! 17291 '2200 
196- 157?8 18.92 15?70 22.33 ( 15778 1 20.66 1 1Sns 18.83 
1966&? 20099 18.33 ( 20099 18.92 1 20009 1 2233 / 2- 20.m 
1967B8 I 25874 1 23.33 1 1 25874 1 18.33 1 1' 25874 1 1832 1 1 25874 1 22.33 
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Correlation Values fbr Provincial Totals of Muskrats vs Price 1 
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Canebtion Values for Provincial Totals of Muskrats vs Price 
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a a ' 1  a B 

1919RO 518288 230 5182ôû, 518288 f 5182881 '5182881 
19îC)/21,39618û 1.23 396180 2.30 396180 ( 306180( 396180 
1921M151152B 1.53 511529 1.23 1 51152Q/ 2.30 1)51152Q j 511529 
19PZR3~6û2100 120 602400 1.53 16û21W1 1.23 1(ûû21W 2-30' 6021001 
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1924~s  3069081 1-01 1 (m908j 1.04 r 3 0 6 ~ 1  1.29 1 3089081 1.53 j !306906 1-23 
1925/26 441623 1.65 1441623 1.01 416231 1-04 1 4416231 1.29 1 1441623! 1-53 
1926M)226841 2.13 11226841' 1.65 i 22û641i 1.01 i I226841i 1.01 f 122û841! 1.29 
1927/28)213888 1.50 i 12138661 2.13 12138661 1.65 ' j2138û61 1-01 11213866/ 1.04 
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Correlation Valuas for Provincial Totaîs of Muskrats vs Prke 
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1083951 5.90 1 ! 1083951 4.61 / 
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1988189 / 40457 1 3.20 40457 1 2.97 i j 40457 / 3.05 j / 4ô457 

13103 / 3.20 ! i 13103 j 2.97 j 1 13103 1989190 
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3.05 1 13103 1 3.25 
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1991/92 15088 f 5.00 1 / 1- 3.15 1 1  15088 / 3.25 1 1 15068 i 3.20 1 
I992/93 i 22732 ) 4.10 / ; 22732 / 5.00 i 1 22132 : 3.15 / 22732 i 3.25 ; 
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1 1 1-70 i i ; 1.40 / j i 4-10 i 1 i 5-00 i 
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CarreMion Values Ibr PmfOVlnciâl T m  of Emine vs Price 
Beniimen t919RO - l99MM 
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a a a E a 
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Year ILI 

191QR 110100 1.36 1 118Wû 118168 118168! 11 81681 
1 9 2 ~  SasSr 0.46 1 69664 1.36 6- 1 69684 69664 
192lR 67318, 0.57 ' 67318 0.46 ' 67318 1.36 67318 ' 673 18 
i922R 38210 ( 0.62 38210 0-57 j 3 8 2 l O  0.46 38210 1.36 38210 
1923R ( 63054 0.81 1 63054 0.62 03054 0.57 1 63054 0.46 63054 1.36 
1924J2 58807 1 1 4  56807 0.81 56807 0.62 1 -7 1 0.57 56807 1 0.46 
1925/2 84492 ! 1.75 84492 1.14 , 84492 1 0.81 1 ( 84492 / 0.62 ]. 84492 1 0.57 
192612 87892 1 1.88 , 87892 1-75 87892 ! 1.14 1 1 878g2 ! 0.81 1 1 87802 1 0.62 
1 9 2 7 ~  88û52 1 1.75 [ 88852 1.88 88852 1 1.75 f 1 88852 1 1.14 ! 1 88852 ! 0.81 
1928R /108789[ 1.65 1 1087891 1.75 i1108789 1.88 1[108789; 1.75 1 !IO8789 1.14 
~ 2 g n  ]110094 0.78 1 !1100941 1.65 j1110091 1.75 /!1100941 1.88 ~ 1 1 1 0 0 ~  1.75 
1930/3 1 71833 0.70 1 l 71833 1 0.78 1 1 71833 f 1.65 f 1 71833 i 1.75 ! 71833 1 1.88 
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Comîatïon Values fiix Pm*ncial Totals of Ennine vs Prïce 
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I I I i I l I 1 I I I I I I 

i 1 1 '  l a . 1  i 

! 1 6 : /  a 13 
O 

t I * P ). 9 r E 
Ib 
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1919RO 118168 1.36 [(118168 ! l l S l a ,  ( 1 118168) 1 11816û 
192ôi21 ~ 69664 0.46 i ( 69664 1.36 ( 6Q664 1 : 69864 16- 
1921M 67318 0.- ( 67318 , 0.46 1 67318 , 1.36 1 67318 1 67318 

- 
1922123 38210 0.62 382101 0.57 382101 0.16 / 38210 1.36 (38210 
192y24 83054 0.81 63054 ! 0-62 63654 0-57 1 63054 0.46 1 63054 . 1-38 
~ 2 4 ~ s  1 5607 1-14 1 56807 ! 0.81 ) 1 56807 1 0.82 / 58807 1 0.57 ! 56807 i 0-46 
l92SRB 84492 ( 1.75 84492 ! 1.14 1 1 84492 ! 0.81 ! 84492 ! 0.62 i 1 84492 [ 0-57 
192BR7 ( 87882 i 1.88 ] i 87892 1 1.75 / j 87892 i 1-14 ! ! 87892 1 0.81 1 1 87892 1 0.62 
1927/281 68852; 1.75 / / 88852 1 1-û8 1 1  $8852 1 1.75 1 1  88852 1 1-14 1 !  88852 0.81 

1928~9~108789~ 1-65 1 (108789i 1.75 !)IO87891 1.88 j )fa87891 1.75 ) 1108789i 1-14 
19291301110094j 0.78 i 1110094i 1.65 11110094j 1.75 i /1100941 1-88 1(1160941 1.75 
1930R1 71833 1 0.70 / 71833 1 0.78 i /  71833 j 1-85 1 171833 1 1.75 I l  71833 / 1.88 
1931/32 88838 ] 0.75 1 
1932133 1 72529 1 0.46 1 1 72529 0.75 1 1 72529 j 0.70 1 1 72529 0.78 1 1 72529 1 1.65 

88838 0.70 1 1 88838 1 0.78 i ( 88838 1 1.65 } 88838 i 1-75 

1933/34 1 1169921 0.65 1 / 1169021 0.46 1 ) 1169921 0.75 1 1 1169921 0.70 1 1 1169921 0.78 
1934/35 ( 80748 1 0-60 j 8074 7 0.65 j 80748 1 0.48 1 80748 1 0.75 i 1 80748 i 0.70 
193- 56187 1 0.75 1 1 SI87  1 0.60 1 ! 58187 i 0.65 ( ! 58187 1 0.48 1 / 56187 i 0.75 
1936137 
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1 939140 
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72523 1 0.60 
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1.47 1.15 
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95641 
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91WO 2.30 ( 
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(1036S1 2.30 

1.55 /11528ûûj 235 i 1-72 
1.70 69556 
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@le00 

' 
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)?0090/ 1.47 l~70090 1.70 1 

, 99705 1.72 
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192W29 
1929130 

1.36 
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Conebtion Values for Provincial Totals of Emine vs Pnce 
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Appendix 3. Mink, muslrrat and ennine fur ntum totals of selected Manitoba Registered 
Trapiine sections 
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Appendix 4. Intra- and interspecific wmlation coefficients calculateci for mi& 
muskrat and ermine fur rchnn totals of selected Manitoba Re- Traphe 
sections 
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Appendix 5. Mink, mukat  and nmW fur rrtum totals of selected 
Ontario Registemi Trapbe regions: Kenont and Red Lake 
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Appendix 6. Intmspedic correiatïon d c i a r t s  caiculated fmmmk, muskm and ermine 
fur musn totais of Kenora and Red Lake Registered Trapline regions 





! [ Correlation Values for Mink fiam Red Lake T-ine Region 





Corremon Values for Muskrat hom Red Lake Traoline Region 



Correlation Values for Ennine h m  Red Lake Trapline Region 



1 Correlation Values for Ennine from Red Lake Tra~line Reaion 



CuwWon Values Ibr Mink h m  Kenora Traplim Rqion 
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1 Cmbtion Values for Mink fiom Kenora Tra~line Region 













Appendk 7. Mink, muskm and cnnuie fur retum totals of Registered Trapiines within 
Notthwestem Ontario sections A - E 
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Appendix 8. Intraspecific correlation coefficients calculateci for 
mink, musicrat and ermine fiu return totals of 
Registered Tqiines within Northwestem ûntario sections A - E 
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I Condation Values for Emine fnm, N- Nern Ontam - Section C 





CorrelaUon Values for Mink from Northwestern Ontario - Section D 
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