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Much   1.nformati.on   has   been   gathered   via   aeri.al    surveys   over

the   last   15   years   i.n   Mani.toba   on   bull/cow   and   calf/cow   rati.os

plus   percentage   of   bulls,   cow   and   calves   wi.thi.n   populati.ons.

Informatl.on   on   l.n   utero   producti.vi.ty   has   been   lacki.ng   and

concern   has   been   expressed   that   tradi.ti.onal   bull   only   hunti.ng

seasons   have   resulted   i.n   fewer   bulls   and   barren   cows.      A

controlled   hunti.ng   season   on   Hecla   Island   presented   an

opportuni.ty   to  exami.ne   the   reproducti.ve  tracts  of   all   female

moose   taken   -thi.s   paper   detai.1s   the   results   of   thl.s

examl.natl.on.      In   1986,   all    hunters   successful    1.n   obtal.nl.ng   a

speci.al   permi.t   to   take   female  moose   i.n   selected   areas   of  the

Mani.toba   were   asked   to   turn   i.n   the   reproducti.ve   tracts   of

harvested   ani.mals   for   exami.nati.on.      The   results   of   thl.s

exami.nati.on   are   presented   and   reveal    a   si.gni.fi.cant   sex   ratio

difference   favouri.ng   females.
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There   is   a   pauci.ty   of   I.nformati.on   1.n   the   li.terature   on   l.n

utero   producti.vity   of  moose   and   sex   of   foetuses.     The  work   of   Simki.n

(1965),   Pi.mlott   (1959)    Edwards   and   Ri.tcey    (1958)    and   Peek    (1962)    are

noteworthy   earli.er  works   whi.ch   si.gni.fi.cantly   added   to   knowledge   about

moose   reproducti.on   and   productivi.ty.      Wi.thout   the   benefi.t  of  moose



reproducti.on   studi.es   based   on   the   exami.nation   of   reproducti.ve   tracts,

the   only   known   measure   of   the   reproducti.on   of   cow   moose   and   thus   herd

productl.vl.ty   is   the   presence   of   calves   wi.th   cows   duri.ng   surveys.      Many

outdoor   enthusl.asts   have   frequently   pol.nted   out   and   used   the   term

'barren   cowl    to   descri.be   cows   wi.thout   calves   and,   with   bull    only

hunti.ng   seasons   as    seen    i.n   many   game   hunti.ng   areas    (G.H.A.'s)    i.n

Mani.toba,   thi.s   absence   1.s   all    too   frequently   attri.buted   to   a   lack   of

bulls   for   breedi.ng   purposes.

Thl.s   report   presents   data   from   an   ongoi.ng   study   1.n   Manl.toba

the   objecti.ves   of  wni.ch   are   to   determine   1-f ,   i-n   fact,   cows   are   bei-ng

bred,   the   pregnancy   rate   for   di.fferent   age   cohorts   wi.thi.n   populatl.ons,

to   determl.ne   the   sex   rati.o   of   foetuses   1.n   utero   and   the   breedl.ng   perl.od

for   moose   i.n   Mani.toba.

STUDY    AREA

Speci.mens   were   collected   from   four   designated   areas  wi.thi.n

Mani.toba    (Fi.gure   1)    namely,    Hecla    Island   and   G.H.A.'s   23,    23A,    29,    29A,

21A   and   36.      These   G.H.A.'s   are   found   i.n   southern   Mani.toba   between   the
I

49   parallel    of   lati.tude   (Mani.toba   -Uni.ted   States   |oundary)   and

approximately   510   45   mi.mutes   north   lati.tude.                  I

METHODS

Two   techni.ques   were   used   to   collect   spe

moose   harvested   by   hunters.

mens   from   female



On   Hecla   Island,    duri.ng   the   years   1978,1979   and   1980,    a

check   station   was   mai.ntai.ned   on   the   l.sland   duri.ng   the   late   November   -

early   December   hunti.ng   seasons.      Hunters   were   requested   to   attend   the

stati.on   to   obtain   thei.r   li.cence   at   whi.ch   ti.me   they   were   gi.Yen

1.nstructi.ons   to   follow   i.f   a   moose   was   taken.      All    hunters   were   asked,

if   possi.ble,   to   return   to   the   check   stati.on   iirmedl.ately   upon   shooti.ng   a

moose   and   staff   would   assi.st   i.n   retri.evi.ng   the   undressed   moose.      This

enabled   assorted   body   measu.rements   and  wei.ghts   to   be   taken   prior   to

dressl.ng.      Dressi.ng   l.n   most   cases   was   done   by   Department   staff   or   under

thei.r   supervi.si.on   so   that   the   appropri.ate  materi.al   was   collected   1.n

each   case.      All    samples   were   frozen   and   submi.tted   to   the   laboratory   i.n

thi.s   condi.ti.on.

Prl.or   to   the   hunti.ng   seasons   of   1980   all    hunters   successful

in   obtai.ni.ng    'any   moose'    li.cences   on   Hecla   Island,    and   G.H.A.'s   23,

23A,   21A   and   36  were   contacted   by   letter   i.n  whi.ch   they  were   requested

to   submit  the  enti.re   reproductive   tract   (uterus,   ovari.es   and  foetuses

(l.f   present)   from   females   along   wi.th   the   anteri.or   15.0   cm  of   the   lower

mandl-ble   for   agei.ng   purposes.      Di.agrams   and   photographs   were   provi.ded

to   assi.st   hunters   in   i.denti.fyi.ng   the   samples   1.n   si.tu.      All    hunters

subml.tti.ng   speci.mens   were   rewarded  wi.th   an   attracti.ve,   specl.ally

designed   belt   buckle.      Hunters   were   asked   to   freeze   samples   as   soon   as

possi.ble   and   submi.t   them   i.n   thi.s   condi.ti.on   to   any   offi.ce   of   the

Department   of   Natural   Resources.

Department  of  Natural   Resources   staff  collected   speci.mens

from   a   vehi.cle   ki.lled   moose   i.n   G.H.A.    29/29A.



Agei.ng   was   done   usi.ng   the   technl.que   descri.bed   by   Sergeant

and   Pimlott   (1959).      Foetuses   collected   durl.ng   the   1980   hunti.ng   season

were  wei.ghed   to   the   nearest   gram   and   the   crown-rump   length   measured   to

the   nearest  mi.111.metre.      The   age   of   the   foetuses   were   determined

followi`ng   the   technique   of   Markgren   (1969).

RESULTS

A   total   of   38   reproducti.ve   tracts  were   collected   on   Hecla

Island   moose   from   1978   to   1980.      Data   on   pregnancy,   sex   of   foetus   and

foetuses   per   female   are   gi.ven   i.n   Table   1.      The   age   categorl.es   were

arbi.trari.ly   chosen   to   di.fferenti.ate   those   ani.mals  wi.th   potenti.ally   the

greatest   fecundity   (51/2   -91/2)   from  those   generally   thought   to   be

less   producti.ve.     Overall,   there  was   1.05   foetuses/female.

Table   1:      Pegnancy   and   foetus   sex   data   from  moose   taken   on   Hecla
Island,   Mani.toba   from   1978-1980.

Female          Sample             Pregnant                  Foetus   sex                       No                  Foetuses/
Age                       S1.ze               Yes               No            Mal e               Female              Twi.ns                  Female

11/2                  1

21/2
to

41/2

51/2
to

91/2

10   1/2
to

14   1/2

16                     12                  4                  9                           3 0.75

11                       11                   0                `6                             6                             1                             1.09

10                        9                  1                  6                           9                          8                           1.50

NOTE:       Twi.nni.ng   data:       1    -51/2   =   2   males
All   pregnant   101/2   -141/2   females   with   twins   except   the   131/2   to
141/2  year   old   females   whl.ch   were   not   pregnant.e



The   si.ngle   11/2   year   old   cow   represented   2.6°/a   of   the   known   aged

ani.mals,   the   21/2   -41/2   year   olds   represented   42.1%   of   the   sample,   the

51/2   -91/2   year   old   represented   28.9%   of   the   sample   whi.le   the   last

category,101/2   -141/2,   compri.sed   26.3%.

55   reproducti.ve   tracts   from   adult  moose   were   subml.tted   by

hunters   durng   the   1986   hunti.ng   seasons.      The   results   of   the   macroscopi.c

examl.nati.on   are   tabulated   1.n   Table   2.      Agai.n,   the   age   categorl.es   were

arbi.trari.ly   chose   to   di.fferenti.ate   ani.mals   wi.th   anti.ci.pated   dl.fferent

reproducti.ve   potenti.als.      Overall,   there   was   1.07   foetuses/female,   taki.ng

1.nto   account   all    those   not   pregnant.

Table   2:      Pegnancy   and   foetus   sex   data   from  moose   taken   from  Manl.toba   Game
Hunting   Areas   23,   23A,   29A,    21A,    36   and   Hecla   Island   durl.ng   the
1986   hunti.ng   season.

Female          Sample             Pregnant                  Foetus   sex                            No                  Foetuses/
Age                    Si.ze               Yes               No            Male   Female   unknown         Twins                  Female

11/2                      8                       5                 3                 2            2

2L/2
to12

41/2

51/2
to

91/2

10   1/2
to

15   1/2

11                   1                   4            9

18                     18                  0                  7          16

8                    10                 3                 4           3

Unknown                  9                        5                  1                  0            8

1                       0                          0.63

1                          3                             1.17

1                        6                           1.33

0                         0.70

11

NOTE:       U   -Unknown    sex



With   the   Hecla   Island   data,   there  was   no   signi.fi.cant   di.fference

between   the   sex   of   the   foetuses.      Males   represented   53.8a/o   of   the   total    and

females   46.2o/a.

Referri.ng   to   the   1986   data,   tests   were   conducted   to   determl.ne   1.f

the   sex   ratl.o   of   the   foetuses   was   si.gni.fi.cant.      Using   a   G-test   for   goodness

of   fl.t   (Sokal    and   Rohlf   1981,   p.    692)   wi.th   a   Willi.ams   correcti.on   appli.ed   the

G   value   i.s   9.904   which   1.s   hi.ghly   si.gni.fi.cant   (P    .005)   wi.th   1   degree   of

freedom.      The   expected   values   1.n   thi.s   case   were   52:48   1.n   favour   of  males.      If

the   expected  was   50:50,   the   di.fference   1.s   still    si.gni.fi.cant   (Gadjusted   =

8.851)   wi.th   one   degree   of   freedom.

Of   the   55   foetuses   whi.ch   could   be   sexed,   69%  were   females   wl.th   31%

bei.ng  males.      Jaws   were   not   submi.tted  wi.th   9   of   the   samples   thus,   wl.th   the

exceptl.on   of   determi.ning   pregnancy   and   sex  of   foetuses,   these   samples  were

excluded   from   the   remai'ner  of   the   calculati.ons.      70%   of   the   calves   produced

by   the   11/2   -91/2  year   old   cows   were   females   whereas   only   43%   of   those

produced   by   the   101/2   +   cows   were  males.     Three   sets   of   twi.ns   were   produced

by   the   11/2   -41/2  year  old   cows,   6   by   the   51/2   -91/2  year  olds   and   none

by   the   older   cows.      43%   of   the   females   were   11/2   -41/2   years   old,   37%   1.n

the   51/2   -91/2  year  old  category   and  20a/0101/2  years   or  older.      Si.x   sets

of   twi.ns   were   all   females,1   set  was   all   male  whi.le   there   were   3   sets  wl.th

one   of   each   sex.

Conception   dates   based  on   the   1986   data   for   the   1   1/2   -4   1/2  year

old   cows   (    1   outli.er   of  November  22   excluded)   was   September  28,   that   for   the

51/2   -91/2  year   olds   was   September   25   (1   outlier   of   November   3   excluded)



and   that   for   the   101/2   -121/2  year   olds   was   October   3   (    1   outlier  of

October   22   excluded).      The   overall    average   concepti.on   date   (outliers

excluded)   was   September   28.

DISCUSSION

Prl.or   to   calculating   rate   of   1.ncrease   and   gross   producti.vi.ty,

a   knowledge   of   the   sex   rati.o,   reproductive   rates   and   age   class

structure   1.s   essenti.al.      The   results   vivi.dly   1.llustrate   that   i.ni.ti.al

breeding   age,   sex   of   foetuses,   and   reproducti.ve   capabi.li.ti.es   of

different  age   cohorts   can   vary   consi.derably   between  moose.

Hosley    (1949),    Peterson    (1955),    Denni.ston    (1956),    Edwards   and

Ri.tcey   (1958),   Pi.mlott   (1959)   and   Simki.n   (1965)   suggested   that   the   ratio   of

twi.n   to   si.ngle   bi.rths  may   vary  wi.th   range   condi.ti.on.      It   i.s   di.ffi.cult   to

explal.n   the   hl.gh   reproducti.ve   potenti.al    for   the   old   age   cohort   on   Hecla

Island,   an   i.sland   that   has   seen   vi.rtually   no   si.gni.fi.cant   habi.tat  manl.pulati.on

for  at   least   30-35  years.     Although   the   sample   sl.zes   admi.ttedly   are   small,1.t

Suggests   that  other   factors   are   acti.ng  on   this   populati.on   that  are   not  fully

understood.      The   densi.ty   of  moose   on   Hecla   Island   pri.or   to   the   fl.rst   huntl.ng

Season   1.n   1978   was   estimated   to   be   1.6   moose   per   km2   (4   per  mi.2)   or,   about

2.5   per   km2   (6.5   per  mi.2)   of   avai.lable   moose   habi.tat.      Followi.ng   the   fl.rst

three   seasons,   the  moose   population   was   less   than   that   1.n   1978.      Wi.th   a   sharp

curtal.lment   1.n   bag   11.mi.t   and   li.cence   avai.1abi.li.ty,    i.t   has   been   i.mpossl.ble   l.n

recent  years   to   collect  comparable   data   to   ascertai.n   l.f  such   trends   are

Contl.nul.ng.      It   l.s   speculated   that   the   unexpectedly   low   'i.n   utero'

performance   i.n   those   ani.mals   i.n   whi.ch   one  would   anti.cl.pate`  the   hl.ghest

reproductive   performance   may   be   a   response   of   the   populati.on   to   the   hi.gh



densiti.es   and   lack   of   access   to   hi.gh   quall.ty   summer   foods.      Duri.ng   the

1977/78   wl.nter,   evi.dence   of   moose   dyl.ng   of   malnutri.tion   on   the   island   was

found.      The   above   still    does   not   answer   the   obvl.ous   questi.on   of   why   the   hi.gh

productivity   1.n   the   older   animals.      Markgren   (1969)    and   others    (Longhurst   et

al    1952;    Edwards   and   Ri.tcey   1958;   Julander   et   al    1961;    and   Klei.n   1962)    all

concluded   that   di.fferences   in   ovulation   rate   whi.ch   can   occur   between   two   or

more  moose   ranges   wi.th   comparable   browsi.ng   pressure   appear   to   be   related   to

quall.ty   of   nutri.ti.on   duri.ng   the   summer   peri.od.      Could   the   di.fferences

observed   here   be   due   to   the   older  cows   bei.ng  more   experi.enced,   are   selecti.ng

or   resi.ding   for   longer   peri.ods   on   better   summer   range   resulti.ng   i.n   better

c o n d I. t i o n ?

Mani.toba's   moose   population   has   been   decreasing   si.nce   the

late   70's.      Thi.s   trend   has   conti.nued   i.nto   the   80's   and   only   now   1.s

beginnl.ng   to   show   si.gns   of   reversi.ng.      A   number   of   factors   are   i.nvolved

in   this   turn   around,   one   of  which   has   been   hi.gh   calf   survi.val   to   6

months   of  age.     1986  was   the   fi.rst  year   that  reproducti.ve   tracts  were

collected   on   a   large   scale   thus,   i.t   I.s   unknown   how   long   the   skewed   sex

rati.o   1.n   favour   of   females   has   been   prevalent.      Mech   (1975)   found   sex

di.fferences   i.n   wolf   pups   and   attri.buted   i.t   to   food   availabl.li.ty.      Such

events   auger  well    for   the   abi.li.ty   of  moose   populati.ons   to   i.ncrease  when

the  calves   enter  the   breedi.ng  cycle   parti.cularly  when   they   reach   the

hl.gh   fecundi.ty  years.     Thi.s   predomi.nance   of   female   calves  may   in   fact   be   a

physl.ologi.cal    response   on   behalf   of   Mani.toba's   moose   populati.on   to   vacant

habl.tat,   and   1.ncreased   food   supply   and   thus   a   populati.on   mechani.sin   for

1.ncreasing   1.tself.      Although   the   sample   si.zes   from   each   of   the   G.H.A.'s   named

l.s   small  ,   the   trend   produci.ng  more   females  were   evident   i.n   all    and   not   sl.mply



hi.gh   female   producti.on   1.n   one   maski.ng   a   more   equitable   sex   ratio   i.n   the

others .

Manitoba   has   a   long   tradi.ti.on   of   bull    only   hunti.ng   seasons

during   the   fall    followed   by    'limi.ted   entry'    any   moose   seasons   i.n   December.

Wl.th   a   depressed   populati.on   over   the   last   few  years,   the   management   strategy

has   been   to   curtai.l   or   si.gni.fi.cantly   alter   i.n   other  ways   the   any  moose   wi.nter

seasons   and   replaci.ng   them   with   bull    only   seasons.      The   intent   of   this   1.s

to   protect   cows   and   di.rect   hunters   toward   bulls.        Thi.s   strategy  may   be

backfl.ri.ng   if   1.n   fact   there   is   about   a   40%   reducti-on   in   bull    producti.on   from

an   equal    sex   rati.o   at   bi.rth   or   one   slightly   favouri.ng   bulls.     The   end   result

wi.11    be   fewer   bulls   I.n   the   populati.on   and   as   populati.ons   i.ncrease

parti.cularly   the   female   aspect.   there  may   i.n   fact   not   be   enough   bulls   to

servi.ce   the   avai.lable   cows   duri.ng   a   si.ngle   oestrous   peri.od   resulti.ng   i.n   late

born   calves   whose   survi-val   opportunities   will   be   lessened.

Presently,   G.H.A.   21A   i.s   experi.encing   a   rapi.d   increase   1.n   the

adult  cohort  wi.th   all   the   increase   bei.ng   i.n   the   cow   segment.     The   bull

cohort   1.s   remai.ni.ng   stati.onary   and   1.f   the   status   qljo   1.n   terms   of
I

hunti.ng   seasons   i.s   mai.ntai.ned   the   predi.cti.on   1.s   1.t'  wi.1l    conti.nue   I.n   this

fashl.on   or   decli.ne.      Noteworthy,   is   the   fact  that   the   bull   cow   rati.o   has

declined   from   98.1   bulls/100   cows   1.n   1985/86   to   59.2   1.n   1986/87   to   44.01.n

1987/88.      Thi.s   1.s   predi.cted   by   the   moose   model   currently   l.n   use   and   l.s   of

concern.      A   revi.si.on   to   1988   hunting   seasons   has   been   made   and   1.f   an   l.ncrease

l.n   the   bull    populati.on   i.s   not   noted,   more   drasti.c   devi.ati.ons   from  the

tradi.ti.onal    approach   wl.11    be   undertaken.

Pri.or   to   exami.ni.ng   the   1986   speci.mens.   the   reproductl.ve

capabi.11.tl.es   of   11/2   year   old   females   I.n   Manitoba   was   acknowledged   to   be



low   pri.marl.1y   because   little   evi.dence   was   aval.1able   to   suggest   anythi.ng   to

the   contrary.      The   number   of   samples   collected   1.s   small    however,   1.t   i.s

noteworthy   that   63°/a   of   the   females   were   pregnant.

A   problem   1-nherent   in   aski-ng   hunters   to   collect   reproductl.ve

materl.al    is   that   one   1.s   uncertai.n   i.f   they   are   only   collecti.ng   from   obvl.ously

pregnant   ani.mals   because   of   the   di.ffi.culty   1.n   fi.ndi.ng   the   uterus   i.n   those   not

pregnant.      In   addi.ti.on   to   aski.ng   moose   hunters   to   collect   samples,   elk

hunters   were   asked   the   same   questi.on   and   a   total    of   119   samples  were

submi-tted   of  wnicn   only   2  were   not   the   correct   sample.      Of   these,19   were

from   non-pregnant   adults   and   calves.      It   1.s   bell.eved   that   the   di.agrams,

photographs   and   instructi.ons   provi.ded   as  well   as   the   personal   contact  through

semi.nars   wa.s   1.nstrumental    i.n   ensuri.ng   success.      Thus,   i.t   i.s   bell.eved   that   the

rati.os   calculated   represent  very  closely  what   i.s   occurri.ng   i.n   the   populatl.on

and   are   not   biased   as   would   happen   1-f   only   specimens   from   pregnant   anl-mals

were   submitted.
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the   assl.stance   of   techni.ci.an   Hank   Hri.sti.enko   1.n   doi|ng   the  macroscopl.c

examl.n.ati.ons   plus   all    of   the   tooth   agel.ng   is appreci.ated.
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