
NO. Ie> ·.. -!-Ierd :Cornposition SUT,/eys--Susit~J.aa:ld Gop?e::- ?c~::v~er

'l2..11eys

Eigb.t thousand se'ler~ty--five rnoose \vere t.allied. in
6.4'.11' houl"so.f flig'httirne" 2.ctually cour~til"lg r£'l.Qos·e.
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._2r:----P';:?dUC~iv-Tfy-i:n.both areas is good with an average of 42)
C ~ =-=-~_}2 _c~es per lOO-:>coW-&-J;:as:pec'Civ~J-3_.__,_._,_,__~_.__,.,_-------->/

-·Sex and 2..,ge, corl.'i.positio:i count's of rnoose populations ~nhabiting
.,~, ,_.+- - - ::t ':\ Jr. , 'T or ~.,' - - 'I -T ..... '. ..

tne ~o\ver 01.2.S1v:la ?:-na. ll/la.·carlUSKa Vall.eys, 2.nd tric.Lpper "0Uslt:c:a a21d
Copper Rivel' Valleys were conducted in Odobe},'. and. NOVeE'lber of.

".1958 \v i"th tIle followixlg result s :
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;
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CO:c-..npo sition of localages e::£ aYld.c1ete 1"lY.tir.:.8

OBJECTI\IES

lSQ; piJ_oted by C;er~e St.olz of the J.~il"'CT~ft Divisio:'lo

:: ::·:~2.ll~T .3C81."lt CO-lli'1tiTi.g r.£:oose, tot2.2.2:d 35 .. 5 h.O-G.TSo

-1-

Cove:~a.c;:e----_.-..~--

r--,-,-'- T:---~~~·~~.:~lin~--2.~: a:d se-:~ cO~~POSi~i~l-L O~-:-~~lT~~~:bl:-·~::~~---~-~\.
I :-:lDcse populatiol'l as 2.TL indication of :::elative p:::odudivity,survival,- •\
t- a..l""lG effects of. -:-a-_.~";-;T! -- \1
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Sno\'! cove:c- inthe T ,ower Susitna V2.11ey was not 2.dequ:::.;:::e fo::­

cOl.ln1.:iD.g moose until l\To,rernber 12; al"ld the counts wer-e cOIYlp1.ete.cl

OIl I'Jo,\T82Y1.Der 260

rflle cou~:.ts v,rere rn.z~de \'vith a SUP8:rc:.::.~b 150, c}:ceD-:': on :-L1.e

Fort Richarc1s0Tl.·P.....::.·ea \vnere the d-esir2.cd.lit~1 ib'r T£l2.irltai:"ling V ~ :-i.... :F.
i"'ad~o co"":....·+·-=~c·;- \Vi.!.~h +"he ~/i~il~-;--:l-('l,7 r.or'~~""'--"vl ~'V!""\\,T~"Y"_Q -"J.':-('OTn-.;:~:;.~ri ~:',~_,{"" U'SP of_ _ " J..l.. ....~ '-' .... :",-._ .....~_ .._. __..... _ .... c;.. ...... )' _: ,_ .... ""_ t.. ", \i _ .... ,.".,.,_ ~_~ __ _ _ __

2. Cessna 180. The planes \ve~7e?ilotedby the follov;riIlg (':ar:'1e
~t{anageY'['.!.entperSO!lllel: Jir-a"B :rc..!::S()Il~ ageli.t-- 11': cl:.arge 3 a.gel~ts

Rudy Switzer, W2.11ace Sc.d.th, a:c.d BU,ck Stewart.. A total of 28.6
ho·c..rs ~vere spent actuo..ll~r cO-Ll~.ting n:lOOSE;1:>

Thec()1..1..r~ts \T16:i....·c ffi2..;de \vitl-:in eacl::. p~edete~r':''11rled local a,Tea:
1rOln ana1-;-i"T,1o::::.of ;00 -;-'0 -6 0 0 fee-!- deDend~Y'l~/unoi' ~·-e"r"-r·a.~n groUT.LQ... -0.:.......... - "'- .- - .'" '>J . .... '~ .....-. ---'""'0, ~ --. v -:..... .... ... ) =:;

cover, a.nd nJ.oose' visabili·tyfac:ors, {principally light aEd snow-.. ;, - - \ ~ ., .., -, . .,CO.Tl.d.ltloriSjQ J::.:2.cn Tl.'1.00Se seeri. \'\73.8 lnspect-ea ·ana. asslgnea. to -'a

low level iEspection pass

1evel5\7 i ":b.i-l'l

d'oubt COT.LCerT.tir.'.g it.s category e::.:isted:; a
\x.;:C.. S "r.c':'3.. cle0 l'Jeither total counts nor

of the :'':;'locse populations '"vere :Ceot :;:~ncwn exactly, p:cior to com,,':ing,
~~eTefb:''''e p,:re.sent te"c}J.:c.i.cLu.. es cio J10~ al\.va.)Ts p:coc1uce 2. t:rli.J.y Tep::-3s221-::2.­

tive saT~'llJle~ So~ne, of tl-:e localpopul2.tioL.s' represenf:;ed. ·i:tl tl"1E; C2.~~2.

b.a~le.~ hov·.rev·cT' .. bee:r1 s·:lJ.died IOJ:' '2.. lTi.lT!lOe:· .o.:fye2..TSo 'i-':ll~' k~()Q\--;"/: 6~0'::-"
, J ' , ,- ~~..... ..._-. ....c.....:._oO';:;;

6btz..i~"led rel2..ti~.re to tl:e S:32..scTLal d.istJ:..ib1.T~ionof rX1ooseh2.3 Tesulted
in. :.nodific2.tiono-f GOl.1:''"2t~:J.g te·'::}-';'2:;1':ii.1.8 s ,.~tielO.in.grD.c::e ?ep~e s el::[:ative
sal.~lJ.pJ.es.. ]:,;",5 krko\v~ec1E~eof', p.cP1.2.:J.~",~:io:1. char2.cte:!:"i3·~ic s acc-LlTI1.ula:Ses
t~_,.._,~ :"~' -.l.~oh1 ~~"""._,_n_s oro S..-..-r...... u·1·.::·nr.. ~o ..... ;....r.'~ ,;""",,!c··-i ··sr_,0111d a.1,t'-•.:n·1.-...._.5 -,-'l~_._ _ :J _~_ '_ ,c.._~~.!. ;.:.,L- ... 6.L. ..... \......:.J.._1:...:..'-i ........ '-"O _ __ _ __ ~_t

D2t2. P~ecoJ:"d..ed

1V100 se se·x
lirilited to fi'\le categories:

10 Young buJls---.b~~..113· V:lith spIke or fork'eda~'"!tle:cs,·us::l2.l~y

\vitn little .OT T.:.O 2.l?-tleT-p:il:n developrIlento Thes.e aninJ.a.ls
are predor.c.:..1.Tic.!.ntly ''i;t8~:'J~<;liY:'..gs !.J, c..Pl:)ro~{iYIlateJ.y- ,eigr.:.teerr
T£lOr:<:hs cIcio There is .SO~ile ove::l2.p v:!ith t\i\?o-a,r;.d tl-.!.ree­
-y-eal"'-old Y-~oo:3e(: TI'le e~:.~?OT3 a.roe believedcor~'"lp.er1.3ating

ye2.r-.olc1s a:C'e co-o.r.;.ted: 2..3 y'·e?.... rlil':gs and large a:r:tlered
ye2.rliJ:lgs 2.Tcplaced i.l~i. ~~he :.-~ext rlig1-:.er age cc.:tegoTy-G

-..--~--~--_ ..,.~'_._'-"--._---_._--'--;;:-------_._--_._ ...._-----~-------.. __._.~--_.-----_.



2.l>/[ediu:r1. bu113--bulls ha.viI1g sorne a.ntler-pah:.'l clevc::'o;::,-
ment, but "not Tnas sive aplj·2:2.:cirlg; p:-co-oably t\JilC-arlG.

.t:1.Te e .... ~rea 1" -old. al1.ir.c~:2,ls 0. 7:1-'~e r.Ll.cdi-L1.r~~--,bull c&.tego :~y) s
most .useIlll Iunctio:Q.. is to c:ceate a~Yl aVial-eIle S3 of the
size differe:2ti3.,L bet\vGPn··;rol:.~"lgCll'ldadult bulls, arid ,it­
~does hot p,:ro'!.ic1e.clea·:c=.c\.l.t. data useful in clete::-r!lir.:.ing.
pop-uI2:tion treT~dsg "_4-:::.ir!.."1.2.1s .lrio the l~c:diuln-bull c2:teg~:)ry

developr.c.en~t

4.. CO\VS -.-all coyv s, i~'lcluding yea :r111?-~.3u

C,al~ves--young' of the year, geT.!.e?2.11y- five to seve:.!.
r ....'lontl:.s old 'iVl-oten the coun~ts a.::e !".::.'laae;)

The 'd.a.ta; £ror:(l the 1953- se:/: a.D_d .:"1.gc.. co:-'::?0sition (;Ol.'..Yl.r~s Vfel"'c
c:=:.;:a,lyzed ·CO "de·~e::·~rJ.irle ctrl~:'''er'""t'p:''oducti'vi·~·j J ;3~L~r~~-i'valj c..ncl efiec·::s
of~,I'1uI~ting i!J. ea(;l~ ic1.entifia-ble pop-Lllatiol:" 2.. 3 ,-xrell 2.8 ,fer the n1.OOSc

}~e2'"ds in gel'lel"cl:. 'I'h-e ind.ica.toTs or pcp9e:.lc:tion, statuS'\"=lere first
"des~rib'Bd iII F~eCeJ:-2.1 P~id P:rogTes sand ,Co:""..npletion. B...el:>o::ts as
£0110\';:-1 s; :f;-'ede~2~l l~~d ii:..·~ Jl[ iIdlife ,~"~e sto:C2~ti,o~(1. (P.;..1.2. sIca) J ·10 {3}. 7 -II,
r'e·stated c\,l1.c'" r:~c,c.iii·~d ll"l I2 {2.) 3,~~6g ~'he i~-~clic~tol¥ s are a.gc"in
3t~ted;l .svitl"l se\l-e~c:-l add~t·ior.:.s~ -belo\FJ~ E,:::'c:.z.. 2.. r-e, e\Talu2.ted .by
z;:~::2.::::1.1n':~--:gCI28or T.:.'Lo:::e indiccs· p:t'o,rided. .by the ap1:Jl,'-'opriate se~:

aT age :::>20-;;::'03 •

. t • ]?·2."·:J_~;~.J,:,~~ci¥:~~ ·...the iT~d.·cia.1 i2J.c'ld·2::"LC e o! ll\le bi:.~tl'iS to fC:l.-il2.le 3

irL ·~1~e·'p'O'l::c.l2:~~:"~'::i., a.::c.d the ~S~~b<32:·':2_:cT!.t..sl:~?\ti\'·2.1"of·~tl'-.:.e s,e )~{)u!'.!.g .~t0

l"2.t5.c of calves pe+,'-?OO COV,fSc;

j\.. se:cc)l~d2.:l~Y ir.:.dicato=r qfl::~o,d"'CLc.tiv~:..ty is tlj:e ratio of tVlir.is
per 'lOa CO\VS y;/itl'1 cE:.l'les o ·T1-.:.2 I1:tlJ. sign.ificance of this :L'atio is

not full)T .unde:rstoc'd 2.t· pre se~"'l"to 1\;eve~tb.ele 2. s, i~ c e::tai:n. are2. S

'::~J.e ?2.tio of t\~fi::-J.3 pel"" IOO CO\-::'!S '1J::~}-.!., ca.l'\7es 2:.?i:;Toa~cll.es 25 peT ICO
c~l:..d ~dds 3.. · signific2.l'lt ::ru.r-.c~be:r of i::1CIi°'l°id-c:.a.ls to tlie O}lerd~ l~(lSOl'::'lc

F·Op1..:.Ic~tio:2s, su_ch as '~he 11/1t3.- S-G.Sit::'-12.-3el-L::.g3.. a:te2.,the high
:11cideTl.Ce of tVliID.ii:p.g 1'8 co~clJ.~:::-el"'.:-c.. vlith, e:("cellent p::::oducti\litYa
l-rh,e l/r2.tc~r~t1.sJ:-:a ,Val1eypop\11atioTl.s \v"}1.icl"l :~2...ve, 2. sust2.~I'~ed TBcol"'cl

of good· t'o e?:celler:..tpTodllc·~iovit~r,£~2.,\7'c a :.~el2.ti'lely ~O\ll ::-atio of
t\vi~l.S pe::- 200 COVoifS o

____''·0 :-. ____ ~__ ,,~.:.._~-__..,.....;.._~ -~----~-----:_7"--

~,---;....,---,--, -~-.-.~-'----'~---_ •.._-~­
-~,----'~~-.-...---.~---.--



GOQcl.--..·--=---~,_ .... _'---_ .... ·~~--<-36 to SO ca.l,.:es pe:r 100 C0\V:3

=xcell-e:-.::.t .... -o;..o-_ .... ~ ..... ~~~ ..... -rno:re tl-:'~!l 50 c2.1v5s per 100 CC\~lS

F2.ir~-----~----~-----20 to

reflect a

100 cows

100 co\vs

'rhe fCI::egciri.g ca.tegories -ce::-"C2LJ.rl orll~T -Co 1?l"'cJd-uctivitjr a~··

ap::::."c):ir.ti'a.t,ely· si:>r: rJ.:"}.Qntl'"".:..g2~s r.c2.c2.s1.:;.:red by:l'le c2~lf~co\~T ?2::~io"

'l-;~:.e~/do not ::~ecessa:ei.l.y i!ldicate ·~}:'~0vl"e:"'2~~'~~L \rV ell= being of t~-:e

could l~aV8 e:,::::elle:c:..t sur"viv7 al du~ir:.g tl-:.c rr=~:.i.'l2.i:-.i..~ng po:rticr~ :0£

tl'le, year 2-l":d ·oe i:nc':rea8i:-~g; COTi.VerSe~y~ c PCjl")ulation,cou.ld l-laVe
excelle:rit p~cd.?.::.cti\}"ity, poor sllr\71vcll· ar2.d ~':ie d.~creasi:'1g~

OI cc.~lves

se~{ 2.YlQ age CO-0..:Q.-~3 to 2.ppToxir£l3:tely'" the 82.. rr:..e cl2.te Ol'lc year later--
1 .. eG s"t:LTviV2,l fro::-.cl. c~ppTc~:t.r2a::cl-f' 6 tel IS. 7":~C:-.:.t}13 of age ~ arid. a.s

31.:.:=-\7:."...a1 of ca.11/8s :;ec:o:rded Oli. ·t~b.e. S?~:'"iTlg c::~ l'):s::t-t.1ri·~i·cr1 cou~ts to·
-. .yea::- j.ateT' ..... .".J..~ ee:.

.-_.__.-­
-~---.-------..,--------

._.,~~.._-~,_ ..--..--_.•..._._:_._ .._------ -- ----
._.,-,...--.-- ------------,._-.,.-~-



Survival between 6 arid 18 months can be tneasured by two
indices, each using a different population segment as its comparison
base. The first index is the ratio of young (yearling) bulls per 100
bull calves. In computing the 'young bull :bull calf ratio it is ' ,
necessary to assume that calf produdion and Durvival to the time
of the counts remains, constant from year to year, a:z:1dthat the
sex ratio of moose calves is 100 :100. Calf production and sur-
vival to the time of the ,counts could vary considerably from year'

, 'to year and,cause ,an error' in the index;" Sex composition data'
obtained froniexamination of moosefetuses and calves indicate,
essentially~a 100to 190 ratio.

"

The second index 'to survival froni 6 to ,18 months is pro-
videdby the :ratioof young bulls per 100 cows as c'ompared to
the .previous ' year's ratio of bull' calves per 100 cow s. Theoreti­
cally, the difference between these ratio's represents the D:lortality
during the pedod between 6 and.l8 mon~h.~:--·Theperc-enf~ge -"""";'

,//--obtainedfrorrLthe~re: ..methgcfs.shQuld n.0t, at present, be interpreted "\
f as absolute, because the aerials~rv~ysposse,ss a number of' , , '.' \
\ seemingly inherent variables that have no't been fully evaluated. '\
\' The cOIllparison does, however, yield data useful in interpreting 'f
\ population trends. ' :t-' ' " ',"- -.-'~-----'__ ..._/;/~

" ". ' ----,---------
..,-'---~;.--:-_ ...-:- .....-.:.:~--- - -' . - .

Cow mooife'a're' probablythe most" constant population seg­
mentin Alaska where they ar'e riot hunted. They are therefore used
'as the base for comparing young bulls with last year's bull calves.
The use ,of the female population segment as the comparison ba:se
for the 'survival index assumes that natu':ral mortality of~dult

females is approximately equal to the annual rec:ruitmerit o(ye-arting
females, whi,?h are counted as adults py aerial observers. "In'
popula'cion·s experiencing either a :rapid increase 01' decrease the
described index will be biased. -Most d the moose populations in
South Central Alaska, however,appear to be nearly stable or
ir.creasing slowly, the i,ndex is therefore be~ieved td provide a
reliable index to survival,pl'oviding that the various sex and age
componerits of each population are sampled proportionately.

A comparison base' comprised of only those females two years
'and older could be u~ed, but at present it is not considered necessary.
The segment of the femal.epopulatibn two years and older is cOIllputed
by assurp,ing'a ~OO to' 100 ~~~ratio in yearling moose and then sub­
tracting anumberequaftdthenumber of young males counted from
the total 'females counteci/<.The previous year! s mortality is offset
by the recruitment of last y~ai'G8 yearling females to the base or
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comparison segment of the female population. The foregoing
method provides an older and perhaps more stable age group for
comparison purposes, '. but does not provide for differential sex

.... survival rates to two years. 'In some areas hunting is a major

.' decimating factor to y;earling bulls, and would cause a significant
'error to the purviv:al index in the ali'eas.experiencing intense

__ ... hu_nti~gpress~-.. -.- ~~~

/0-~~~,;,to ~urvivalof moos~ from 6 months to 12 mont~;:",,-,
/. .1S provided by aenal counts made 1n May and early June of 1957 '""""

, .. / .'and 1958. The .fall counts have a number of previously discussed "'"
•.···Z.:.variableS that are dif.£icult t.oquantitate, a!ld that tend to ..reduce
;. : the. value of the survival indices...The spring counts possess

(
_ . fewer known, variations, and 'mortality of moose from 12 to 18

••. . months is believed minimal, . except to hunting•. Thus, the spring
\ . survival counts serve as an index. to "effective survivaP'. This
\ provides a.. measure of calves surviving to one year" and under
\\ : jour exlsting regulations, a measure of the yearling bull's which

, .. will be available to hunters the following fall o ' The spring survival
indexisthe ratio of calves per 100 cows 'in the spring as compared

\ to the 'same ratio obtained from the previous falls' 'sex and age'
"'" tount•. Calf moose rernain \vith the cow until she bears another

'""~calf, -'usuaJly the following. spring•. At parturition. the £~male ~riv~_s
't-he.last year's calf away. The calf does not leave the,1mmed1y.te

'. ar~or several days, however, and. sp'ring calf:cowcounts/are
'feasible~1:-early_~u~~ .~. ..

Effects of Hunting- -. The extent to which hunting reduces the
r.n.ale segment of the population is measured, primarily, by the
'ratio ofbtills per 100 cows~ .. Another b~dex is the ratio of young

.' :bulls .per 100. .adult bulls, howevex g huntingtend..f) 't<Llower both the
number and average age of the bull segment o{th.~population;thus,
the y~.arlings cO~6titute a grea~erportion of the bull.population. as ,.
hunting pressure inc~·eases. :,

••
FINDINGS,

.Sex.and.Age Com:eosi~i£nof t~
L0"fe~ Susitna yalley Moose l?.£llUl.ation:s

. .

.' The general areas of the Lower Busitna. and Matanuska
: Valleys are illustrated in. Figure 10, The areas include the drain­
. ages of the Big, Susitna Rive:r·.from the. Talkeetna and Kahiltna
, Rivers to tf:g,~~\C~,i:piet, the Little Susitna River, the Knil" River,

. . - ,' .. "-." ;.

;.~ .: .



and the Matanuska River. Several additional drainages adjacent
to Anchorage are also included iIi the surveys.

The Lower Susitnaand Matanuska Valleys support some of
Alaska's most abundant; accessible, and valuable modse popu­
Tations, as well as some of the least accessible. Whenever possible
the areas outlined in Figure 1 represent identi:fiable moose popu­
lations believed to be resident within a specific geographic unit.
The Matanuska Valley and Willow areas represent loca.l fdenti-
fiable populations which have been studied for several years. The
basis for classifying them as ident.ifiable populations was reported
in the following reports: Federal Aid in Wildlife Restoration
(Alaska) 11 (2): 19-22., and 12(1): 28-110.

The study areas are as follows: Matanuska Valley, Willow
area,. Kashwitna area, Susitna Flats, Mts. ~usitna and Beluga,
Kahiltna glader area,· and Fort Richardson area.

Each populatiod'indicatoris discussed separateiybelow,'
as it applies to the general area and to certain local areas"

Productivity" ._._._-.------:----
-----..-..•~...-- __,_... ~__~.__._....c••..,_-"~-.••-- -----

~----'~~~_.._'- . ~..-. '. . . ." ,
,.// Productivity throughout the LowerSusitna and Matanuska',

~C~Vall~ is considered go0c1..:£T]ie-comElnecC'-'and-'W'eIghted-')
'\ average calf:cow ratio-IoI't1ie-entire area is 42 calves per 100

cows (Tables 1 andZ), and compares favorably with the 1957
calf:cow ratio of 44 calves per 100 cows (see Table 7). The calf:
cow ratios are remarkably similar in the local areas comprising
thi's general area.' The Kashwitna and Susitna c Flatff"areas are
exceptions with.calf:cow ratios of 35 and '3Zcalves per'lOO cows,
respectively. The Kashwitna cal£:cow ratios for 1957 and 1958 are
identical. The reasons for the relatively low productivity in the
K?-shwitna area are not clear, .but it is' believefi to reflect poor
survival of calves rather than a low birth rateo Studies:.: of moose
pregnancy rates, through examination of railroad-killed moose,
reveal that at least 90 percent of all females Age Class II and
above are pregnant. .Aerial surveys made at parturition time,
May and early June, also revealed a uniformly high calf;cow
ratio in 1958. -

....... ',-- ; _.-c-,----------;-----~_

/'~The~~1alttyfaCtors·'a.-rfecf~~sare not fully k~~n.
I O~e theory is that the combination of deep snoW ~ndinsufficient )
! wmter browse adversely affects the females abihty to care for,/I' . -." -" ..;',-/- .
, ../
\ ' ,.... ---------
\.~_. '-_'-. _. __: -._.. _-=-..::--.--~-,·--::-::-~~·-:.ri::-··---- ~--



COO K INLE T

I i
20 Miles

1. Matanuska Valley'
2. Willow Area '.
3. KashwitnC>. Area
4. Susitna Flats
5. Mts. Susitna &Beluga
6. Kahiltna Glacier Area
7. Ft. Richardson Area

.Fi'gyr.e: 1. Moose populations in the Lower Susitna and Matanuska Valley
areas.
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Se:x: and age ratios in Lower'Susitna &: Matanuska Valley moose populatio;ns~..,.Nov~ &: Dec.' 1958.

Matanuska Valley 6 .86 47 6, 31/ Z 11 3 1338

hVillow 4rea .
...: " .. ,/' '.'.:, 1/ ;

. I

16 41 .. 42 8 :26 3 22 5 751
j' .

( Ka h"t A
!

'62 31 35 12 .' 18 84
.'

',,-._,.",," S Wl na rea 7· 15 ,1127
"

J
"b' Susitna Flats 63 52 32 5 17 11 133 22 127

&

Mt. Susitna &:
Beluga 72 '15 48 26 22 . 4 39 ' 9 189

:' ,i ...•

i;a
,',

Kahiltna. Area 87 " 28 44 19 8- &7 19~ ,364.... " I

/!
Ft. Richardson 31 43 42 " ,24 6 ,45 10 398'. 7

i

Totals 32 35 42 8 24 :5 39 8 150 4294

r-

'"



the newborn calves. Qual1titative data on the Kashwitna area
supporting the above theory is la~}~i:ng.·The·~~iltow-.a-re.a-which

is adjacent to the Kashwij;na area experienced severe winters -----~.. •.
in 1954-55 and 1~?.5-56: ~du:cti~t.yas shown by ca1f:cow ..

r?-ti.os o..bta~l1ed ·.t.hef~llO""rng falls was only fal'r. S. ince' 1956-57, ••..) ....•
winter~.have h~.en:i:'elatively mild and the calf:cow ra.tios in
19~7 and 1958 were 35 and 42 calves per 100 cows, respectively,

,,"whereas the 1956 fall counts revealed only 27 calves per 100 cows. ./

-. ",// In.' all probability.. snow depths· in the KashWl.'tna and W.il.l0W areas •.•........ /....•...••..•
// are similar. Data indicating the comparatiV'e availability of ~.....•.

/ winter browse are not available, nevertheless the calf:cow :t:atios -. -
, .: ------
\", _ ~re somewh~_._~iffe~:n!!~~!!:0u..~2:0t ispos~hat-thBdifference

....---_.ls.related-to samphng error. _ - _._-~-.

The Mat'anuska Valley and Kenai areas also seem .to reflect
_ increased E!0ductivity of calves following warm winters. The
--Matanuska Valley h~a1;tvelYmifd~ln.c-e--rhe
severe winter of 1954-55, and calfproduction increased trom
34 per 100 cows in 1955 to 53, 50 and 47 calves per 100 cows in
1956, 57, and 58, respectively. Producti~ityon the Kenai has
been even more dramatic, increasing from a low of 19 calves
per 100 cows in 1955 to 24, 35,. and 42 calves per 100 cows in
1956, 57, and 58, respectively.

Refuge Supervisor Spencer, reports that the increased
productivity on the Kenai is concurrent with increased production
of browse ona large burn which occurred in 1947. The relative
importance of the mild wint~rs as compared to that of an increased

-supply of browse are seemingly impossible to separate~Inall
of the areas discussed,factors other than mild winte~sand th.e
resulting increased availability of brow se may be affecting the
survival of calves, however, if such factors are present they are
not currently known.

•
The incidence of twinning in the Lower Susitnaand Matan~

uska Valley areas, unlike the calf:cow ratios, is quite variable.
The ratio of twinsper 100 cows varies from a high of 26 per 100

. in the Mt. Susitna and Beluga area to a low of 6 per 100 in the
Matanuska Valley areas. The problems of interpreting the
signiiicanceo(twins are discussed in the Section on_ Techniques.

-\~'~>
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·Survival

Survival of moose calves to 12 months in the Lower Susitna
Valley and Matanuska areas as revealed py spring aerial counts
(Table 3) is unusually good. The areas surveyed had a fall calf:
cow ratio of 50 :100, and the foll<?wing spring a calf (11 to 12
mqnths) :ratio of 45:10.0; a measurable mortality of 10 percent
from November to May. This low mortality may well reflect
the mild winter of 1957-58. The mortality figure cannot be
considered exact, because it is impossible to determine if the
fall and spring counts are equally representative of the popu:'" ,"
ro'ens sampled. In my opinion they are equal.""

Survival of young bulls to 18 months is only fair. ' The
1957 bull calf:cow ratio was 22:100, and the comparable ratio.
young bul~s per 100 cows. in 1958 is 8:100, this indicates that
more than, 50 percent of last year's young bulls were removed
by hunting' or other mortality factors (Table 4) •. Examination
of survival by area (Table 4) reveals that young bull survival
varies greatly. The areas that are accessible and receive
intense hunting pressure, notably the Matanuska Valley and
Willow areas, have young bull:cow ratios of about 5 per 100.
Comparison of the young bull :cow ratio with the previous years
bull calf:cow ratios in the Matanuska Valley and Willow areas
reveal a mortality of 70 t090 percent. with hunting probably
the most important decimating factor.

Survival in the more inaccessible areas, such as the
Kahiltna Glacier and Kashwitna areas was good•. These areas
had an indicated survival of male calves, as measured by the
young bull :cowratio, ' and the young bull :bull calf ratio. of
approximately 85 p·ercent.

The indices to survival of 18 months are influenced by
hunting pressure and do not adequately measure survival of
female moose, which are not hunted. It is believed that the
spring aerial' counts a're a better' ind~x to survival of female
moose, because mortality between 12 and 18 months is con-
sidered minimal. "

. ~-'!:. i;~

to.
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. Table 3. Survival of moose calves to 12 months as measured by the
yearling :cow ratio obtained from aerial counts made in
the Matanuska Valley and Lower Willow area,s.

40

52

2925

53 50

44 50

32 41

4Z 50

31

67

. 60

85

166

lIZ

101

·106

87

79

84

.- ~

Total Females Total Yearlings Yearling:lOO females

Average yearling:female rati~

May 7 • 1958
.,
.~-

May 9, 1958

May 12. 1958

May 16, 1958

. May 19, 1958

May 21, 1958

May 24, 1958

May 27, 1958

June 3, 1958

r)·-~
."-{.. ~

,.:_-

'.
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An index to the survival of Bull Calv·es to 18 months.

',.

25 3 12
'.17 5, '29

17 15 88
21 19 ,90
27 9 33
22 10 45·

, .

Area

L. Susitna &: Malanuska '
Valleys

Matanuska Valley
Willow
Kashwitna.
Kahiltna Glacier
Susitna & Beluga Mts.
Ft. Richardson

Totals

Upper Susitna - Coppe-r
River Valleys

i'·

Bull calves :100
Cows 1957

22

Indlcated
Young bulls :100 pei-"c-eIit::

. Cows 1958 survival

36

Lake Louise 33
Maclaren River &:
Clearwater Creek 18
Alphabet Ridge 18
Oshetna Rivers &: Tyone Cr. 27
Little Nelchina 24
Oshetna & Nelchina combined 26
Clarence L.& Black River 25
Mt. Drum &: Wrangell 'Mts. 20
Upper Gakona River 22
Kiana River and Lower
Chugach Mts. .12

Totals

7

12
.. 11

13
7

11
11
.12
13

10
. ,

11

33

67
61
48
29
42

.44
60
59

83

.52

".
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Kashwitna Area. The bull:cow ratio is ~2 per 100. Hunting
is limited to the areas adjacent to the railroad, and to the few ­
lakes suitable for float or ski-equipped airplane s. The bull moose
concentrate in the foothills of the Talkeetna mountainsduTing the
first season and most of the second season, and are not generally
available to hunters. Apparently, hunting is not greatly affecting
the male portion of the population at present.

ing pressure.

The Effects of Hunting,

#

Willow Area. The Willow area has been hunted intensively
for a number of years. The b.ull:cow ratio of 16:100 reflects this
utilization. The area has an expanding system of roads and trails,
providing hunters better access to the moose population. Hunter~

success in 1958 was good and the decrease in the bull :cow ratio
fr()m 28 :100 in .1957 to 16:100 in 1958 may reflect increased hunt-

In order to more effectively demonstrate the effects of hunt-
ingon the bull segment of the various populations, and because
hunting pressure varies in direct proportion to accessibility,
ce"rtainof the areas experienCing different levels of hunting
pre s su r e:E_e- dis cussed.-~_~~~ately.

;~>----. -- ~.----:::'-'--"

. //.-:. Matanuska Val1e~ The .Ma.~anuskaVC1.1!eyrepresentsan
// area of nearly unlimited accessibility by car' anc!foot in the lowlands,

/ and a correspondi~g accessibility to swamp buggies.and tracked
;.. vehicles in the timberline areas. The Valley has an overall bull:
! cow ratio of 6 :100. The bull :cow ratio has declined steadily for 'a
I number of" years. The ratio in 1956, 57, and 58 was 10, 8, -and! .6 per 100,: respectively. These figures indicate unusual hunter
\ efficiency in harvesting bulls. This past fall 1338 moose were

represent~d in the Matanuska Valley sample; only 54 were males,
Age Class lor older. There is no indication that this harvest of
males has in any way lowered the annual calf crop_ A sample of ,
22 females Age Class II and older collected during late 1958 and~
early 1959 revealed a 100 percent incidence of pregnancy. Inall
probability the hunter harvest will not significantly reduce the
hull percentage below its present level, because the principal of
diminishingre~urnsseems to apply to hunting as it does to other
fields of endeavor. ... .

.. ----



Sl.lsitna and Beluga Mountains and Kahiltna Flats. These
areas are accessible only by Ctirplane, and have very few lakes

. or landing strips suitable for safe airplane operations. The
bull:cow ratios are 72 and 87 per 100 respectively, and reflect
the limited accessibility to hunting. \

Fort Richardson. The Fort Richardson militaryreserva­
tion which is closed to hunting has a bull:cow ratio of 31:100.
The moose population inhabiting Fort Richardson apparently is
hunted intensively on the periphery of the close<!a.rea. During
the first season many of the moose are located outside of the
reserve; particularly in the Chugach mountains and, Eagle River
·areas where hun.tin.g is legal. The legal kill apparently is
sufficient to significantly affect the bull:cow ratio.

Sex and Age Composition in the
Upper Susitna and, Copper River Valleys

The local areas compJ:'ising this region are illustrated
in Figure· 2. Ingeneral the region includes most of the tributaries
of the SusitnCt River above Deadman G-eek, the Nelchina Basin,
and the Copper River and its tributaries from the. Tazlina River
to the Sanford River.

The populations identified in Figure 2 and Tables 5 and
6 represent, primarily, geographical divisions. When more
hetailed studies are possible, segregation of some of these
areas into local identifiable populations seems probable.

The areas covered are as follows: Lake Louise, Maclaren
River and Clearwater Creek, Alphabet Ridge, The .Oshetnas and
Little Nelchina Rivers, Clarence Lake and Black River, Mount
Drum.- and Wrangell 'Mts., Upper Gakona River, and Kiana River

.. and Lower Chugach Mts.

IRTables 5 and 6 several of the above areas__.havec=been­
subdivided; how~ver, the combined totals fo~~~~h geographic
area are used to analyze the population trend indicators.
Productivity, survival arid effects of hunting, the indicators of
population tren4s,~ are agaJn disc;::us.sed in order. :::>

-16=
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1. Lake Louise Area.
\

2. Maclaren River and Clearwater Creek Area

3. Alphabet Ridge Area

. . '.

5. Little NelchinaArea

4. Oshetna Rivers Area

7. Mt. Drum and. Wrangell Mts.

6. Clarence Lake

8. Upper Gakona River Area

Key to Moose populations in Upper Susitna & Copper River Valleys:

9... Kiana River and Lower Chugach 1y1ts. Area

-17.,.
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94

9~7

388

299

89

291

181

275

441

21

16

36

36

72

18

73

90

200 1154

208

45

J97

134

44

517

567

178

106

5

1

2

1

7

o

7

4

,7

.•:;:"l.'.....

17

14

58

18

7,6

34

63

192

194

50 I

26

71

69

26

95

371

109

316

129

.\.

93

27

28

232

171

120

149

61

387

Total Females Females Females. Total Total Total
Males w/o w/l wl2 FEmales Calves Moose

"13599

63

19

48

·15

118

J23

6

23

28

9

37

26

33

11

53

87
.;

3

13

22

13

11

61

17

3

63

.20

-Young~ealUm Large
Males Males Males

Mt. Drum

Lake; Lonise

Maclaren River
Clear Creek

Oshetna &: Nelchina
\

a:~eas combined
\

. ")1

Clarence Lake ~

Black River ":\\
'J,\

\\1
"IWrangell Mt. area

.11
Upper Gakona R1V\er

Kiana River &:
Lower Chugach Mts.

Tabl~ 5. Surmna:t:y of Moose Population Composition Gounts--Upper Susitna &.Copper Riyer Valleys

Oshetna Rivers &:,
Tyone Creek
Little Nelchina

Alphabet Ridge

Area

'II

J
~
~
'i

<:1

I

1!

t~
h

T()tals 206 276 801 '1283 1167 622 29 1818 680 3781

I
I
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Productivity in the Upper Susitna and Copper River Valleys
is <::onsidered good. The 1958 fall counts indicate an overall
aven'age of37 calves pel: 100 COWS" (Table 6). The 1958 ca1£;
cow average is slightly lower t~an that of 1957, which was 42
calves per 100 ,cows. The counts, however,' are not directly
coraparablc, because. the, 1958, counts include relatively large
samples from two areas not represented in !he 1957 counts.
F?r<?ducthdty in the Upper Susitna an,d Copper River Valleys

. ,'varies C<;>h.sideraqly from one local area to another and possibly
reflects the need for further. in';estigation to delimit the boundaries
of the local populations. Thecalf:cow ratios range from a high of. . .

53 per 100 in the Oshetna Rivers and Tyone Creek area to a low
of 13 per IODin the Kiana River and Lower Chugach Mts. area.
The saniplefrom the latter area, however, is believed non­
representative o(the entire population.' Despite the non-uniform
Hltes of .l?l~ductiyity the overall calf prod~~tiol1 appeara ,good.

Survival

/'

Survi\ral as measured by the index provided by the ratio of
the 1957 bull calves compared to the 1958 young bulls is in excess
of 50 p~~cent for the entire region (Table 4). ' Survival in the areas
accessible to hunters is reduced; Lake Louise and the Little Nelchina
areas had an indicated ,survival of 33 and 29 percent respectively.
Both of these areas are :,.accessible,..; to hunters and the population
boundaries are not well defined.

. .
The low productivity and high survival rates of the :Kiana

River and Lower Chugach Mts. area is believed to reflect a non~

rep:resentative' sample. Inclement weather prevented adequate
cov,erage of the lowland portions of the area. Previous studies
have indicated that during Oct~ber most of the 'bulls are usually
at or above timberline, whereas cows with calves frequent the
are'as below Hmberline•. Thebu~l:CQW ratio ofl08 bulls per 100
cows alsosugge sts di sproporti<mate samplingo

In the areas where large samples were obtained, and where
hunting is limited to the areas along the few roads and numerous
lakes, approximately 60 percent of the 1957 bull calves survived.
Good examples of such areas are the Alphabet Ridge, . and Maclaren

,River and Clearwater Creek areas where 1154 and 9 57 moose were
counted, re spectively ~

, .



of Buntin&.

Macl~ren River and Clearwater Creek Area. The bull:cow
ratio in this popular hunting area is 45:100 and compares favorably
with the i957 ra.tio of 43 :100. The Maclaren and Clearwater areas
have been readily accessible to foot and swaIl}.p,buggy<nunters for
only three s~asons.· In 1956 the bull :cow ratfowas 6,2 :100, and initially
it was believed that the ,increased accessibility to hunting would
quickly lower the buU:cow ratio, however, much of the area is
closed to hunting and the effective radius of foot and swamp buggy
hunters is relatively small, considering the entire area. Hunter
success in 1958 was considered good, but it appears that the
hu.YJ.ter take may be approaching a plateau or maximum under the
present regulations and restricted acces sibility.

Lake' ;Louise~ . Aei'iai .hunting is intense in this area and
the,bull:cowFatio is 62:100, as compa~ed to l;st year's ratio of
49 :ioo.' It i,s believed that the small sample of 94 moose counted

.in·1958 is prohably ri.~m-repres~:ri.tativeof the 'existing bull:cow
ratio.

The bull :<;:ow ratio for the entire Upper Susitna and Copper
. River Valley areas is 71 :100, and compares favorably with the
same ratio for 1957 which was 69 bulls per '100 cow s. The effects
of hunting ar'e largely masked by combining the accessible areas
with; those subjected to a lesser huntiri~fpre66urc, and for thb
reason several of the areas representing varying degrees of
huntingpre~sur'eare discus sed separately.below.

: j

"

If additional roads are constructed, or if the present road
. system is maintained during the second season, When many of the
bulls inhabiting the Denali reserve move into the legal areas, the
annual. harvest will definitely increase, and a further reduction of
the bUl\:cow ratio would be expected•. The reduction of the bull
population segment is not undesirable from. a management stand:

. ". .pOlnt. .;

The moo sepopulation inhabiting the Maclare:r:t.- and Clearwater
areas are considered together this year because an early snowfall
nad pre~ipitated a movement of the moose from the highland areas
north of the 'Denali Highway to the lowland areas between the con­
fluence of the Maclaren and Susitna Rivers •. This altitudinal
migration was apparent during the counts and. separation of the two
populations was impossible.

•.J
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Alphabet Ridge. Hunting, although intense in the acce s s­
ible portions of this area is not reducing the bull population
segment rapidly. The bul1:cow ratio in 1957 and 1958 are 81 and 68
per 100 respectively. The ratio indicates a reduction in the bull .
population which may refle('t increased hunting; however, the
1957 counts were believed to have sampled the sexes disproportion­
ately, in favor of ma)es.

Oshetna and Little Nelchina Rivers. The bull:cow ratio for
this area in 1957 and 1958 is 78 and 67 respecti~ely. Again the
1957 samples are believed to over-represent the bull population

. segment. Hunting pressure in these areas, particularly, the
Little Nelchina River are is increasing, and a decrease in the

I . .

'. overall bul1~cow ratio is expected. There are numerous air strips
in thi~? area, and the number 'of commercially operated swamp
buggies is iAcreasing yearly.

Clarence Lake-Black River Area. No roads or traillil
traverse this area and relatively few airplane hunters utilize
this moose population; the bull:cow ratio is 62:100.

Upper Gakona, Mount Drum and Wrangell Mts., and Kenai
River and Lower CHugach Mts. All of these areas are relatively
inaccessible to hunters, except by airplane, and hunting does not
appear to be influencing the bul1:cow ratios. The bull:cow ratios
for 1958 are 73, 140, and 108 per 100, respectively. The effect;:;
of disproportionate sampling in the latter two areas were .dtf?cussed
previously and are not elaborat;ed on in this section.

Evaluation of Aerial Sex and Age Counts

Since the inceptio'n of aerial sex and age counts of the various
moose populations in 1950, efforts have been made to recognize
and evaluate the effects of the variables seemingly inherent in
aerial counts. A summation of the results of investigations to
determine the reliability of the counts was presented in the 1957
Federal Aid in: Wildlife Restoration (AJa:ka) 12 (1): 15-16 report.
No new studies were conducted in 1958.

A knowledge of the range or identity of local or geographic
populations appears to be one of the most important criteria for
obtaining reliable composition counts. Some populations are
"defined particularly well, either by prominent terrain features
which a'ct as a barrier to .movements of rnoose or through studies
of seasonal movements of moose. Other populations, such as :

"
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Table 7.·. Comparison of sex and age ratios in moose populations of Alaska.
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j
1

Area

Total
Bulls/
100 Cows

Young
'Bunsj
10Q3',btal
Bulls:.:. ;

Calves/
100 Cows

Twin
. Calves/

100 Cows
w/Calf

Calf
Percent
in Total
Herd

Young Bull
Percent'In
Total Herd

Young·
Bulls/
100 Bun
Calves

Total Moose
in Sample

Susitna - Matanuska Valley

3781
2386
1154
2500
1700
1100

~"" 683

1900

.61
76

, 95
! 108

.72
85
67
808

.t.~ ....i"'~\

18
23
14
21
27
29
20

22

·8 .24 5 39 .4294-,',

8 · 25 ",0: 4 ., 31 .2374
6 · : 24 .4 33 . 1276
4 21 4 39 2850

I,:'

2 16 , ..- -- 601
8 21 3 33 2700

10 24 .6 51 1421
13 27 i,' - .. 8 56 . 1867

16
. ,

1140... - .
"

7 · . 22 5 40 2058

.4
6
2'

10
16.
17
17

·10

1958 32 35 42.
.. 1957 .31 .28 44

1956 .27 25 40
1955 28 .. 25 35,
1954* 63 -- 30

! 1953 48 14 39
~ 1952 42 27 ,44
! 1951 61 28 60

1950

Mean 41 .26 42

Upper ~'I.l_sitn~- Copper River, Basin

1958 71 19 37
19'57 69 30 42
1956 67 19 27

'~ 1955 98 ,29 ' 52

1 1954 109 26 79

'I 1953 107 36 90

J 1952 61 22 40
'j. Mean 83 26 52
il

\
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Young Twin Calf .__ Young
Total Bulls! Calves! Percent Young Bull Bulls!
Bulls! 100 Total Calves! 100 Cows in. Total Percent in 100 Bull Total Moose

Area 100 Cows Bulls 100 Cows w/Calf Herd Total Herd Calves in Sample

Table 7. (Continu,ed)

Keno.i*"'"

1958 44 21 42 15 23 5 43 3371
1957 ' 43 18 35 12 20, 4 45 3155,
1956 51 13 24 10 14 ~'l' 4 54 '3786
1955 50 14 19 10 .13 4 75 3109
1954 84 14 27 6 12 6 -90 2048

',;,-
I 1953 62 12 26 7 14 4 39 2900
l\)

1952 50 33 21 6 12 10 156 1136\Jl
B

1951 69 18 23 16 12 ,7 ' 108 1513
1950 -- -- -- :7 -- -- 1158

Mean 57 18 .27 10 ,14 6 ~76 2452..
Tanana Valle10~"~*

1958 53 \, . 49 43 9 22 9 80 419
32

I}

1957 60 , ,42 2 20 7 71 236"~>:~>:~>:~
I'

1956· 84 20
, 47 - 6 ,.20 '7 71 .405,

1955 123 40 53 13 ' 19 18 186 410
1954 85 35 47 5 20 13 127. . 109

,,:: ~-",.."

Mean 81 35 46 7 20 ·9 107 316
J

j

oJ, Limited sample may not be representative.'1'

~c,r:: Data from Refuge Supervisor Spencer.
" ~~ ,~::::c: Young bull-adult bull identification uncertain.

~:::{::::~::::: Does not include s01!le areas as previous years.



. those inhabiting the Mount Drum and Wrangell Mts., and Kiana
River' and Lower Chugach Mts. areas, are not well defined, and
much of the population data pertaining to these herds isinadequate.

The number of moose cou-nted per hour of aerial counting
.time has been used as an index to relative moose density, and as
a check on the reliability of the aerial counts. The data is
_presented in rr:ables 2 and 6. -The overall moose per hour of
'counting figure lor the Lower Susitna and Matanuska Valley a~eas

for 1957 and 1958 was 123 and 150 respectively. Theincrease
-inthe number. of m~ose counted in 1958 is believed to reflect

the good survival of moose during the 1957-58 winter, and to the
-better:counting conditions in 1958. In 1957 the counts, in some
areas were hampered by poor snow cover. The ll'looseper hour

. figure in the Upper Susitna and. Copper River Valleys in 1957 and
1958 were 102 and 106 respectively.. Counting conditions were
approximately identical both years. A summation of moose_s~x
and age conipositicm surveys conducted in Alask~ from 1950
through 1958 is presented in Table 7.

RECOMMENDATIONS
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The results of the 1958 sex and age compo,sition counts
suggest the following recommendations.

I

Sigurd T. 01 son
Acting Supervisor of Game

Restoration

.
~ .

--==:~
App~oyed bY:~- .

2. Survival of moose to 12 rnonths should be measured by
spring calf:cow counts-made in late May and early June.l: .

Prepared by:

Date :---J.anuary 31 ~..J.959

- Robert A. Rausch
.. Wildlife Management Biologist

1. Sex and age composition counts should he continued.
The sample size could probably be reduced if the counts
were made when the moose are more homogeneously
distributed during the r,ut- -in late September and early
October.

I-
I
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JOB NO. 2--Moose Calving Studies.

PERIOD COVERED: May 1, 1958, to July 1, 1958.

ABS,TRACT

Aerial counts of moose inhabiting calving areas are most
successful in the early morning, between 3 a. m. and 7 a. m.
Pregnant moose seek a variety of vegetation types for calving,
but apparently concentrate 'in lowland,marshy areas that provide
a variety o~early-spring food and escape cove:r.

.... . t

, Moose calves first were seen on May 11, in 1958. Calving
progressed rapidly and peaked 'on May 25 or 26. The final crop,
estimated from aerial counts and from in utero observations, was
109 calves per 100 cows of Age Class 1-;-1' 01der(24 months or older
at the time of the parturition counts).

Twins occur in about 30 percent of the pregnancies, and
two sets of triplets were observed.
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Aerial counts made when the calves were about six months
old revealed a calf mortality of 45 to 60 percent. Mortality ap­
proximating this magnitude has been relatively constant in the
Valley areas for a number of years and may be normal under the
environmental conditions existing on the study areas. Survival of
twins varies considerably from area to area. Specific factors
affecting overall calf survival and survival' of twins are not known.

OBJECTIVES

.. To determine the areas., pattern and dates of moosepartu­
rition', initial productivity and calf survival.

TECHl~IQUESUSED

This project attempts to assess some of the probleIl?- s
seemingly inherent to aerial calf:cow observations m.a de in the
spring; and to determine the calving areas, the progression and
magnitude of calving, and calf survival.
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Elevenperiodiccounts were.-made on moose calving be-
tween May 7 and June 17, 1958. The counts were made with a
supercub, piloted by Division of Predator Control assistant
district supervisor Burkholder, and Aircraft Division pilots
Smith and Wardleigh. The obflerver was P. R. Biologist Rausch.
A total of 40 hours of flight time wa,s expended on this project.

_ Severa.l problems encountered in making aerial observa-
.·.tions of ~moose calving were discussed in the 1957 Federal Aid,

. _ . Alaska, 12( 1) : 60 report.. ·Th~ problem believed nlOst critical
to making ,accurate partur'ition:cow observations was the tendency
for.some cows to hide their calves, andthe failure of these cows

. to exhi?it a response pattern to aerial buzzing that would enable
the obser~er to determine the presence or absence of a calf.

. The term parturition:cow ratio as -use d in this report
refers to the number of cow s that have given bi.rth at the time of
the aerial counts. The term is more exact than _a calf:cow ratio,
1;>ecause moose frequently have'twins. Thus, a ca1f:cow' ratio
would over estimate the incidence of calving.

I

. The counts made in 1958 attempted to assess the problem
of "questionable cows"(those cows that appear and respond as if
a calf is present although not vi.sible to the observer), by making
the cbunts in early morning, by continuous circling 6f question­
able cows, and by conside!ation of the cows' physical appearance.

T4e countsl,lsually were started at dawn. 3 a. m.and were
completed approximately four hours later. The earlym'orniIlg
countss.eem to coincide'with the activity periods of the moose "
inhabiting the' study areas, 'as most moose observedw~re stand-­
ing and feeding •. Flying conditions are gener;;lly better in the
eady morning. Turbulence was seldom encountered, .and light
intensity was increasing.- whereas light intensity was decreasing

.• du'ring 1957 evening flight-s.' Counts made during rn.iddaY are
unsucc'essful, because most moose ar.e lying down'a.Jl<;l are
particularly difficult to see.

Animals 'responding in a manner that indicatecl.'a 'calf was
possibly present were circled repeatedly at low elevation until .
the calf was seen, or the observer was satisfied that no calf was

-28-
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present. Frequently, particularly in June when sorne of the calves
were several weeks old, the calf was not seen until the fourth or
fifth pass. Some of the calves were located several hundred yards
frornth~ cow. Again, these calves appeared.to be the older animals;
newQ9rn calves generally were found close to the cow. ?

The physical appearance of pregnant cows and those that have
given birth is quite different. The differe.nceis readily apparent if
the observer obtains a dorsal view of the anirnal. The abdome n of. . ~

pregnant cow s is quite obviously "round" in May. Weights of a few
cornplete uteri collected from pregnant cow s in April and May. ranged
frorn 100 to 175 pounds, and equalled 12 to 20 percent of the animals

. total weight.. Thus, the reasons for the difference in dorsal profiles
is obvious. ; The physical appearance of cow s suckling young apparent~

ly deteriorates rapidly. Their ribs becorne prominent and their coats
ragged, often large patches of hair are shed. Other moose seldom
exhibit "patchy" shedding in early June. The non-pregnant two-year .... ·
olds .frequently retain a glossy, da10k coat of hair until rnid-June.

The cornbination of early~rnorningcounts, 'persistent circling
of questionable cows, and evaluation of the cows' physical appear~

ance reduced the questionable cow segment considerably in 1958.
The questionable cow category did, however, increase on the June
counts{Tables 1 and 2). The reasons for this incre ase are not
known, but probably include the following: the previously discussed
increasing independence of the older calves, the ernerging leaves
and grasses which form cornplete canopies in some vegetation types,
arid the probability of earlY"'ca1f-mortality. The latter seems the
most irnportant factor, although a diffLcult"one to quantitate. Cow s,
seen in early June, that act and look as if they have given birth,
but that have no apparent calf could be cows that have lost their
calves. Calf mortality from May to November is high (seeCal£
Survival), and it is logical to assume that some calf mortality occurs
during and and immediately following the calving 'period. It is not
known how long a cow will frequent an area where she has lost a
calf, or how long she will act as if she has a calf" Unfortunately,
sp'ecific"mortality' factors affecting calf moose are not well known
(see Calf Survival). Continued refinement of prese nt counting
technique s should provide adequate data on the progre s sion and
peak of calving. Counts of m.oose calves beyond mid=June may not
be practical until knowledge of specific m.ortality factors is gained.
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Su:r;nmation of Ae·rial Surveys on tne Progress of Calving in the Lower Susitn2. 'and
Matanushl.Valley Moose Populations=.=May and Jun~ 1958.

.:;~-.....,,:, ....

.(0
.' /

.. '

Table 1.

,!
!
I·
I

I
I
j
;1

1 female female female fern ale femal e total short totalj

J
without status with with with total cows :~ . yearlings. all

Date calf unknown 1 calf 2 calves 3 calves . fern ales calves calves (11 to 12 mo.) animals

1 ,

oj May 7 60 0 0 0 o· 60 0 60 31 91

i
May 9 85 0 0 0 0 85 0 85 25 110

" .
:',.t

May 12 166 0 0 1 O· 167. 2. 169 67 236

I May 16 107 1 4 '0'\ 0 112 10 ·122 61 ·183
'W .. ",

,! 0

l s
May 19 91 1 3 6 0 101 IS 116 40 156

,I
\

\\\
,\\\

1441 May 21 78 O· 18 10 '1\ 0 106 38 53 197
'. ):...

'Ii
25 '~ 87 ,; 41 128 41 169May 24 53 l' 8

\\
0

May 27 15· 5 32 27 0 79 '86 165 32 197
,I
I

16 10 44 .14 1 85 75 160 25 185
'~ . June 3

i June 5 ,9 8 33 11 0 61 56 117

I June 17 6 10 7 7 1 30 21 51
~

\
\

'.', .~,



Progress of calving in the Lower Susitna and Matanuska
valleys as indicated by the various parturition:cow ratios.

Observed *Estimated **Twins: Total
Parturitions: Parturitions: Calves: 100 partu- cows in

Date 100 cows 100 {"'"f"\XT CI 100 cows :dtions sample--~. ~

May 7 0 0 0 0 60

May 9 0 0 0 85

May 12 .5 .. 5 .5 167

May 16 3.5 4.0 3.5 0 112
..

May 19 9.0 10.0 15.0 66.6 101

May 21 26.0 26.0 35.8 35.7 106

May 24 ·37.9 39.0 47.1 .. 24. 2; 87
'; ,

O' May 27 74.6 fj--('- 81. 0 108.8 45.7 79
,
'\ I

i-._~~/

lJune 3 69.4 81. I 88.2 25.4 85

June 5 72. 1 85.2 90.1 25.0 61

June 17 48.3*:';0',': 80.6 77.3 53.0 31

··Computed by including unknown status fern alesas_h~yingcalves.
Triplets included in twin:singleton ratio as twins.

. . . . , .

Count not completed due to adverse weather. .
.. ' ., . '..

I
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Calving Areas.

Cows about to give birth seek a variety of habitat 'types.
Certain vegetation types or communities, however,appear to
attract relatively large numbers of moosc. Thc typcD of vcgeta­
tion vary widely, but all possess several com mon features.
·The calving areas illustrated in Figure 1 have an abundance of

, early- spring-vegetation. Sam e of the ~U.ore common varietie 5

'are sedge, calamagrostis, pond w~ed, various grasses, includ­
ing salt grass in some inst.ances, and aquatic ,species, such as

>pond lily. The areas are either open or have a number of open­
i~gs. Many ofthein ha.ve dense borders of alder, birch, or
willow. If the areas are extensive and are 'notbrokenlnto a
patch-work of bordered openings, then clumps of spruce or
alder are usually interspersed throughout. The areas are wet;
fr~guent~y new born calves have been observed standing belly-

, deep in near freezing water.

c

Not all moose calve s are born~in:-,a1."eascsimilarto those
described 'above: Newbornmoo'se:~~alveshave heen observed in
mature Birch-Spruce forests, and well above timberline on
Willow mountain. The only known concentration,areas, however,
occur in the lowland areas shown in Figure 1. (

Aerial observations of actual parturition were ma de on
six occasions~ 'The areas chosen showed no consistent pattern.
Most of the cows were in brushor marsh areas and the ground
was water soaked.. Much evidence of trampling was evident, and
small willows and alders were broken.

, '

The factors making the calving concentration areas ?-ti.~ctive

to~moose are not khown~ ,However, the soft, quagmire underfooting
c<?uld give the long legged moose an advantage over' certain preda­
tors, and the early- spring vegetatio;dprovides a lush diet ata
critical period.

Progression of Calving:

To determine the pattern of calving activity, periodic
parturition:cow counts were made from the air. Flights began on
May 7, and calves first were sighted on May 12, when a cou nt of
166 cows revealed one cow with'twins. A minimum of 100 cows
were tallied on each count from May 12 through Ma y21, when' the
removal of over 20 calves from one of the'principal parturition

-32-
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20 Miles

Key:
Calving Areas
1. Hay Flats
2. GooseBay
3. Salt Flats
4. Lake Nancy
5. > Willow
6. Ka shwitna

Scale:

E'igure 1. Moos~ calving-concentration-areas in_ th~ Lower Susitil~ Valley.
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areas for a· stocking project eliminated this' area from the partu-
rition counts. .

. Figure 2 presents a graphical interpretation of the data
·,obtained, illustratlng the approxin'l~teprogression of calving"
Figure 3 presents the estimated progression of calving, with
the questionable cows included with the cows with calves segment
of the population•. Figure 4 depicts the peak of calving as reveal-
edby plotting the daily parturition increments derived from the

. ,curve in ,Figure 2•. All curves are. fitted visually and follow the
. ' te'c'hnique described by R. O. Skoog in'the 1958 Federal Aid,
, 'Alaska ·12(3);56-:,70report.·. M~6s~ calving progressed rapidly

· an.d probab~y reached a peak on May 25 or 26. The present
· paT;'turition data are not complete and more parturition counts

would probably establish the progression. and peak of calving
moore accurately. The present data of progression and peak~

howe~~r, seem logical when compared to the observations on
moose productivity reported in the 1958; Federal Aid,' Alaska
12(1);56:-109 report" ,,' . '.-.-,

M.agnitude of Calving.

A final calf count was impossible because of adverse
weather i and because of the previously discussed counting
difficulties encountered.in mid-June. An estimate of the calf
crop is made p howeve:r:, based on the parturition counts made
in early June p. and on the !E utero observations made on some
100 cows collected in the study areas from 1956 to 1959•. The
estimated parturition:cOw ~atio on June 3 and 5, Table' 2 and
,Figure3~ indicared80 to. 85 pa.rturitions per 100 cows. The in
ute.ro examinations revealed that 95 percent of all females old~r'

than 24 months were pregnant. The' observers making the pCJ.Jr~u­

riti'~m counts~ 'howeve~~ cannot distinguish the pon-reproducing
. Class I cow·s(l2.. 24 months) from older cows~.· and this neces~

sitated an estimate of the percent Class I'cows in the female
population segment" Limited population age composition data
from 195'6 showed that Class I females comprised only 6 per-

"'-,

cent. of the female segment" -A..!avo~~~,~i~tei}!!:_}1.?g~_and-l,95_7.J---~'

the winter when the 1958 Class 1 individuals were fetuses and
iCal:\7e:6~ respectivelyp. suggest that the 1958 CIa-s's I segment is
probably larger than that of 1956., An arbitrary value of J.2 per- .
cent p. doubling the 1956 figure~ was assigned to the 1958 partu­
rition count data (Table 3). Thus~ of every 100 cow'scounted
in 1958, 88 were potentially pl'egnant~ and 84 or95 percent of

. ,
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'Actual parturition: cow .observations made in May
and June 1958 of Lower Susitna and Matanuska
Valley moosepopu,lations.
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Estimated parturitions per 1.00 cows based on a.erialsurveys made of the

Lower Susitna and Matanuska Valley m.oose populations in May & June of 1958.
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these were considered pregnant (Table 3). The average bf the
twin:singleton ratio from May 21 to June 3 indicates 31sets of
twins per 100 parturitions; in utero data, collected over a three
year period indicates 27 sets. For convenience of computation
an aJ;'bitra:ry value of 30 sets of twins per 100 parturitiuIls was
assigned to the calf crop data {Table 4). Thus, the final esti­
mated calf crop in 1958 was 109 calves per 100 cow s, including
the Class I individuals. I., .

Survival.
_.."~---'---"~ .

-~ - --:---- ';".--'-

-.._"--.....--....,--~-

_------ .. -~ Calf moose mortality, from birth to six months, of 45 :""
/' /--- t660 percen~ in the areas studied may be normal for the species. ~

"'-_ _under the existing environmentalconditions •..-'--\Tne-adjU:Stecrcarf--~--
---.<----- _"r_ ..~. _..-.-.-.~.. :: . _., ._ ._. '7 --.-...._-_.-, -'.-'-' --"- ._ ..__, ___. _. _. ,'_ ',_ .", . . ,....------ . . . " '. '. .

'-·cr'op;-tased.on parturition 'counfs and~inutero examinations, is
estimated to~be 91 calves per.lOO total cows, including the short
yearlings, 11 to 12 months old a~ the time of parturition counts,
3.8 ~ows (Table 3). Aorial Dcx.andage COUll.ls ma.de in October
and November of 1958 when the 'ealves=of-the=year were five to
six months old revealed an overall ca1f:cow ratio of42 per 100,

. and indicates a calf mortality of 53 percent.

Table 3 presents the estimated.initial calf produ ction and
survival of three local, contiguous moose herds, Matanuska
Valley,. Willow and Kashwitna.- The initial production figures' ar:e
based on data presented in the section on Magnitude of Calving,
and calf production is as sumed to be similar in all three areas*
The fall calf:cow ratios were obtained from aerial sex and age
composition counts made in October and November', 1958•. These'
counts indicate a calf mortality of 48, 54 and 61 percent in the
Matanuska Valley, . Willow; and Kashwitna a.reas, respectively.

Table 4 presents an estirnation of calf mortality from
oarturition to six months in three local areas. The data is based
.l.,. • . ••

on a theoretical sample 6f 100 ·pregnant cows, which give birth
to 130 calves {see Magnitude of Calving). Mortality of calves is
measured by the fall sex. and. age counts. These counts reveal
that both twins seldom survive to six months. Mortality of one
twin ra1}ged from 88 percent in the Matanuska. Valley to 82 percent
in the Kashwitna area•. In an effort to measure the relative
survival of singletons anct"'the twin rema ining" with that of both

.twins, the known instances in which one of twins died were sub­
tracted from the total known mortality. The remaining mortality
was assigned equally to singletons and. "the. remaining twin'~{Table 4.
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Calves . Dead calves Percent
produced .. Percent Kno\vn Known fro singleton mortality,f' ..

by 100 " No. No~ mortality Percent* No. No. .and re- singletons &:.
pregnant single .sets. ,all ,m0rtality twins dead maining remaining
cows births twins calves twins dead . calves twins twins'

!
I

f-

i'130 70 30 / .48
. i/

88 ,;,26 62 36 ,38'/
.:. ~ i

130 70 I , 30 ,54 85 . .26 70 44 .46
.l L:

130 70 30 61 82 1.,25 79 54 57

.. '

Estimated mOl,-taJ.ity of calf moose in three local areas in South Centra.l Alaska, 1958.

Matanuska
Valley

Table 4.

)(~ Mortality of at least one of twins.

Area
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For exarnple~-btheMatanuska Valley 100 cows produced 130
-----~ ,_.

cal:.,res, comprised of 30 sets of twins a~d2Qsihgletons. Aer ial
counts six months later, in November,· revealed a calf ..mortality
of 48 percent and twin mortality of 88 perce nt. Thus, bf the.
orjginal 130 calves 62 had died, and of the original 30setso£
twins 26 had lost at least one. In computing the percent mortality
of singletons and the remaining twin the 26 known dead twins are.
subtracted from the knownloss of 62, leaving.36 unaccounted
dead calves which must have come from the 10 singletons and
26 uremcdning twins ll

• Thus, singletons a.nd IIr~maining twins lt

inthe Matanuska Valley suffered 38 percent mortality. The 26
"rem aining twins" had a mortality of 38 percent or 10 calves
and the 30 original setshad a mortality of 88 percent or 26
.calves. Thus, of the original 30 sets of twins or 60 calves 36
or 6d percent died as compared to 26 or 38 percent of the 70
singletons. Cow s giving birth to twins reared. 8 calves per
cow; cows giving birth to singletons reared. 6 calves per .cow.

Mo:ctality of twins in the Willow and Kashwitna areas was
si-m.Ua.r t·CI that of the Matanuska Valley; mortality of singletons
and "the ]:em.G>j~JTl,g.twin!'·j--however;-wa:s--som.eY-Lha.tgreater,. The

.. reaso-nsfor·th; apparent variations in survival of-carvesIr6fu~
/~</ area to a:i.'ca are not known, but possibly reflect differences in /'

(.,_~:~.enVix'OIlrrlental conditions. ~_. ------.-------~

II

RECOMMENDATIONS

, The P211'tu:!'itlon counts'should be continued for at least one
more yea.r to mOTe accurately determ ine the progression and
peak of calving. Larger periodic sarp.ples, preferably between
150 and 200 cow s each, ar~ desirable.

A study to determine and quantitate the .factors affecting
survival of moose calves should be inaugurated. #.

I

Pxepared by:

------.~------------
Robert A. Rausch
Wildlife Management Biologist

Approved by:

,Sigurd T. Olson
Acting Supervisor 9£ Garrle
Re sto ration

:·1
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Date :" January 31, 1959
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JOB NO. 3--Distribution, Movements, and Dynamics of

Railbelt Moose Populations.

-' -./
- ;.'.:/ PERIOD COVERED: Julyl, 1958, to June 30, 1959.

OBJECTIVES

To determine the patterns of distribution, seasonal
movem.ents and population identities of moose in the Railbelt

.area from Turnagain A;rrn to the Alaska Range, and. the factors
affecting them. 1

To obt4'.in data on reproduction, mortality and age
stru.cture as ~ basis for interpreting the dynamics of these
po_pulations. ;,

. TECHNIQUES USED AND FINDINGS

No work was done on this project•. The scheduled end of
Fede:::-al Aid in Game Restoration as a function of the U. S. Fish
and Wildlife Service on June 30, 1959, necessitated a curtail­
ment of field" activities ,. and this proj ect was- dropped. .---------------

./-

Prepared by: Approved. by:

I'-, l'
l': :I'

Sigurd T. Olson
.Acting Supervis9r of Game
Restoration
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Rooei4 t A. Rausch
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ABSTRACT

:\. .

PERIOD COVERED: October 15 to Dece~ber 6, 1958

Aerial composition counts were conducted during November and
December in the Tanana,? Fortymile, and lower Koyukuk Valleys. Eleven
hU'''1dred nine moose were tallied in 1903 hours of aerial. c01.mting for
an average of 57.4 moose per hour.

Herd Composition in Interior AlaskaJOB NOo 4:

Productivity indicated by. calf: cow ratios, t'\dns per 100 COlis
. and the calf percent of" the total herd remains 11 good." in all three
areas.

I .
Survival: of moose to the yearling stage in the Tanana and Forty-

mile areas is higher than that observed i~. the Koyukuk 0

The effects of,hunting in all three' areas has little effect on
the n'.oose populations as a w.~oleo Hunting pressure is quite localized
in all three areas, since~a-ccess fs limited to those areas immediately
adjacent to the roads and rivers.

I
./

There is still a decided need for study to provide data which
\'/ill enable the investigator to better evaluate the effect of the many
variables affecting composition counts from year to year.

The counts were accomplished usillg a tri-pacer in the Tanar.a:
Valley~ a super-cub in the Fortymile, and a Cessna 180 in the Koyukuk
area. The aircraft Vl..ere flovli1 at altitudes varying from 500-700 feet
a:tx>ve the groui'1d \v'l1ile counting.. }'fMJose were tallied in the following
categoricse .

:I
I
I
I

,j .

I.
I"
!

,:,1,.-... '. .".
',...

populations
to signifi-

':''-..<~~:'.
. "'~.'

. To determine age and sex composition of local mooSe
as an :L.'1.dex to productivity and survival in areas subject
cant hunting pressure or wolf predation.

OBJECTIVES

. A~rial composit.ion counts were conducted in th~ Tanana Valley in
the follm'ringareasg Salchaket Slough.., Chena River, Chatanika River,
ShmvCreGk and Goodpaster Rivero 'fhe 1!J.Osquito Fork-Kechumstuck Flats
'V,ere included in the Fortymile counts o bnly the flats immediately ad­
jacent to the river betiveen the villages of Hughes and Koyukuk .Station
\-[ere included in the KoyukUk counts. Coverage was therefore similar to .
1957 .,·lit.h one exception; severe turbulence caused by high w:Lno.s drainj.ng
out of the hills prevented aerial counting along any of the 'tributaries
of the Ko~kuk Rivero (See Federal Aid Job Completion Report - Volo 12,
No. 10 PPo 122~ 1239 121l., Fig. 1,2, and 3.) '.
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ar~lers with dec~ded palmation

'-~" ..~
"Z.

,Young bulls - antlers spiked or forked with little or no
palmation 0 There is probably some overlap between this
class and the adult classo These moose are considered as
"yearlings"" (17-18 months)

2" . Adult bJ.11s
to large •

.3. CO'.-ls' -. all antler1ess moose in~iuding year1ingso

The, areas involved in the Tanana Valley include several separa.te
drainages 'into the Tanana. River, hO\'leVer.l' they are fairly contiguous and

. it is bel:teved that the moose populations are not clearly identifiable'
\'lith the possible, exception of the Salchaket area o "

• f

4" Calves -younge! the 'year (5-6 months).

,,5. 'Unidentified - moose which could not. be classified due to '
poor vis~bility or flying conditions 0

0. ," " . .." • •

Techniques of counting and analysis of data \-lere similar to those
employed, in pr'evious yeaxs :and "Till not 1;Je reiterated hereo The data were
aJ:'l.illyzed to determine current productivity, survival and effects of hunt­
ingusing the'same principles 'and methods described in the 1957 Job
Completion Report (Moose.Manageme~t studies~. Pr.QjectW-3-R~12,Work Plan
A,. Jobs Noo 1 and 6, Vol. 12, Apr:L1 1, 1958)0 ,

, -

. . . .

, The TaUC1.l1a Valley survey was conducted October 27-28 by 'Wilbur J"
. -Libby of the Alaska Department of Fish and Game as part of a. program
r designed to acquaint state personnel with the current Federal Aid progra,:n.
, It 'will also serve to establish continuity of activity during that period
i \-lhen the Bureau of Sportsfish and Wildlife relinquishes its responsibilities C

I I
r in, the Federal Aid: program to the state of Alaska.' Counts vlere conducted

in the Fortymi1e on NovE?ffiber 25 by personnel from the Tok Station.' Jack
Frost, Game Hanagernent Agent, and Art Brazda, District Agent, acting as
observer and pilot, respectively'" The .counts in the Ko~'t;:u.1{ area were
accomplished DeC~llber 4-5 by personnel frcmthe Fall"'banks Statiop..,Sig·
Olson, Vlildlife Hanagement Biologist, and. Joe Hiner, District Agent, were
obse~verand pilot o

The FortYIT~le area is cOhsidered as a single unit in the area
cQve'l.:'ed" -There is an indication that composition varies _vlithin the moose
populat~onalong the Koyukuk River" Experience, hovlever:J is too limited

.. to divide this area into separate populations" Counts are presented
currently, -hoviever, from three areas along the lovrer Kcyulm.k; since the
coruposition in each of these areas vlaS different:1 particularly "lith
reference to the male component of the populationQ Overall evaluation
for each area, however 3 has been based on the ~eightedaverages for the

. entire area in each in each caseo
o.

The field .data for'this study ar0 in the files of the' Federal Aid
v1i1o.1ife Restoration Office at Fairbanks ..

....-..:.
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A sUTIlJriary of·t he composition counts obtained from the moos e popula­
tions in the Tanana,Fortymile and Koy-uki.1k river valleys is presented in
f.able 1. The composition of the moose populations in each of the areas
are expressed as sex and age ratios in Table 2. Table 3 presents a com-

"p8ri.son of these ratios for the past three years (19.56, 1957 and 1958).
The comparison of the. current young bull:covlratio expressed as an index
to c<;llf survival is presented for each area in Ta?le :4.~

In' general,' circUl1).stances vlere very favorable for conductingherd
composition counts during the fall of 19580 The snow cover ' ....as complete,

·.a~d .vTith: t.he· exception of areas of local t~bulence, flying conditions
. "rere goqdo The total flying time expended during the survey was 28.2 hours

... ,·lith 19~3 hours spent actually .counting moose. The total number of moose
. s,.;enperf'lying hour was 57·04~ 2607 moore moose per hour than observed in

19570 The actual.number.of moose seen per hour by area' varied from 36 in
the Tana.'1a Valley to 131 06 in the Koyukuk River areaoA comparison' of the
moose seen per hour for 1957 arid 1958 is presented in Table 50

.(]\
"-./ ;

........:;.../

1

Table 5" Oomparison of moose ~eel1 per hou;r . the tanana, Fortymile and1.ll

KoyukUk~Va1:I;,e.:'ls--1957 vSG 1958
TOTAL NO. NO o HOURS . NO. MOOSE SEEN·

~A HOOSE SEEN FLm-m PER HOUR
./ 1957 19"2] 1221 192E! 1957 \258

Tanana 242 427 908 ' ;U08 2407 3600

Fortymile 1.41 129 305 303 4000 39.1
'--..:.. .....

Ko~lnl.k· 226 ;>.23 ·6.5 402~. 3406 131.6

TOTALS 609 1109 1908 1..<h3 ,3007 57_04

. The'nUtllber of moose seen per hour in 1958 increased 31 percent in the
Tanana Valley$ remained almost the same' in the Fortymile' and increas'9d
302 percent in the KoyukukA. In 1957 snm'r cover was only partial in the
Tanana Valley and teluperaturesranged from zero to 200 FoIn 1958 complete
SUOH cover a.'1d temperatures ranging dovffivlard. from zero to =200 F. improved
sighting conditions and undoubtedly increased the number of moose seen per
h6uro Sighting conditions 1.'1 the Fortymile area vlere "almost exactly ·the
same in' 1957 and 1958 arid the sim:Uarity in cou.ntsfor both years is under­
st.andable. ,In the Koyuku..1< Valley.\> partialsnovl cover, high winds, and lack
of" good light restricted visibilj~y to a great ex~ent in 1957. In 1958,
t,°,fO to three feet of snoH and excellent :visibility improved sighting con­
ditions :iJmneas'ill'ablyo It vlas also apparent that t.here ,vere relatively fe-v-I .

moose in the hills bordering the river o . Nearly all moose were found in the
vrillOl'I flais adjace,nt to the river, perhaps as a result of deeper snOH.
Greater. falniliarity vlith the area may have also influenced the count
favorable 0 Althotlg,'-1 there is no readily a:vaiiable ".yard stick to measure
the actual increase in this area, herd composition data from 1957 indicates
population densities in the Koyukuk are incre8.singo All the above reasons
have contributed in,part to the spectacula.rincrease in the number of mO';'S0

seen per hour in this ar~ao

, -45-
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.;l' ''-

HALE

I

16 1'451 61 I 67 I 44-1 3 1'll4J 50 1225 I S.·I 2331 9.ci';1 26

2l I 311 52 1 61 132 1- 5: 981421:'1~ I 2 T194 12;8 I 69

37 I 76 '1113'.;1128 I 76 1 a,' 2l21. '92 '1417 1 10 1·:427 11L8 I 36

:jN~G1A~1~'
.
AREA

Tanana F,iver
(Sa.lchaket)

T'A.WANA VAILE'[
Chena R.-Chatanika.R.,
Shaw C., Salcha R.,
Goodpaster R.

...~bove areas

Table 1. Sunnnary bfMoose Population Composi.tion Counts. - Tana:la,.Yailey,Fortymile, .. and Koytlkuk.Va1leys.
I October 27, 1958 - December 6,1958 : ,. '. ; , ; ,. " . , . ,'.";:' , ;. ,' '. ,.: ,' .. :

. ';';

~
J.:-r

1

1
1

1
.!

1

1
1!

j
j
L

FORTTIULE
-Kechumstuk and

Mosquito Fork

KOYUKUK
iE.l.ghes to Hog River ~

Dalke River to Kateel

Kateel R. to Koyukuk Sta•.
• . • 1_,',,'.

Above Areas Combined

GRAND TOTAL

14 I 25 I 39 I 36 I 24- I 2 ! 621 28. I 129; t,0 ".129 1,3.3 I 39

12 I 33 1··45 , 32, I 19 I 4 'I '5.51 27 1127/1 3 I 130 I 1.1. 1118
/'

13 25 3S 87 59 16 162- 91 291 23 314.. 2.0 [57
10 21 31 22. 20 3 ·45 ·26 102 7 109 1 0 1 99.

I

262. 553 4~2 13235 79 114 141. 98 '23 . l44.. 520. 33

86 180 266 305 198 33 536 .264- 1066 I 4.6 11109 119.3 I 57~4-

\."!
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Table' 2 0 Sex and Age Ratios -T9-..nana.Valley:, Fortymil~, and KoyuklJ.k V,:,Uei195S,

. ,
I
i
J
i

.I
j
j

'j
TOTAL YOUNG CALVES TWlN ; ICALF .I.YGoBULL . YGo BULL' YGo BULL

1 , BULLS BULLS PER CALVES ~ OF %OF, .... PER PER

.~ PER PER 100 laO, 100. 0011S. EOTAL TOTAL' 100,BULL ' ' 100
.. AREA CilllB. " AD. BULLS .COWS d CALVES. 'IE17J) . HEF.D ! cALV:E:S ~. COWS
'j' ..

")I· ·1 1 .'~

i ' TANANA
J ~Ro, Chatanika R. /:

Salcha, Shaw Cro, and
u_.. 'I

Goodpaster Ro 53 37 '44 6 22 7 64- .\ 14
e

:!S ,Tanana Valley
.~ ,'''' (Salchaket) 53 67' I 43 I 14 I 22 III I 100' . I 21

, .1

Above areas combined 53 49 ·1 43 I 9 1'. 22 19 I' 80 'd 17

FORTn~~

Kechumstuck and
Hosquito Fork 63 ' 56. 45 8 '22) II 100

~,
KOYUKUK R. '. ':! ,
Hllg~Hog,River 82. 36 49 .17 2]./' 9 92
Dalke. River to

I 23": "'1'. Katee1 Ro 52 I 56 I 2l I 31.. I: 4 I 29 I' 8
Katee1 R. to Mouth

of Koyukuk 69 48 58 13. 25 IO- 77· I 24

Above ar~as combined 44 llr4 55 19 28 7 49 I 13

J

I .'

'~
_.-~ , \.,

I
1 . . -- .\_. .._-; ....,,_.._._- .-...' ''-...
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T·able 3.· Comparison of Se~aIDcL.Age.Ratios.in~Moose,.Populat~ons:.:P:1):I.1teri<)l;':.~a?ka ., _.. . ,," '.' . . '. "

1
1 '.':"

kREA

TOTAL YOUNG . CALVES TWIN CAil' YG.BULL YG.BULL YG.KJLL TOTAL
.BULlS -BuLLs.. .PER CAL~.s-% OF %OF'PEIt " PER MOOSE

PER PEFL 100 . 100... 100~ «\JIliS . .'rorAL. .TerrAL .. :).00. BULL .... 100 .4N
YFAR 100 C01\rs AD. Burr,s cmm' H!CALvEs HERD. i HERD CA~ emf::> SAlvlPLE

•.<'

44 - 44 55
80 25 66

. NO DATA.A"VAIIAl3LE

56 45
29 46
30 53

I

]
'

,/.,' .

419
236
405

12:9
140
129

520
216

17
15
16

23
.20
15

13
16

- 80
69
71

100
89
60

-49
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9
7
7

11
S
7

7
6

22
20
20

28.
28

22..
19
24-

9
2
5

8
$
o

'.19
23

",-(

43
42
47

49
32
25

53
60
83

63
91
66

1958
1957
1956

1958
1957
1956

1958
.1957

1956

Tanana. ~alley

. Koyukuk

1- Fortymile
0).
11

11

1
"i.,

';)

!
"jl

","'~

1
\
l
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Table· 40 Index to the Survival of Bull Calves to 18 Honths

T
,I

I.
t·

Indicated
% Sur.v:i..val

. go.'

Young Bulls
peJ;'

100 Cow{;\
1258

22 -" .. 14 64'

18 21 "~ 100 .",.
'.

-., -..' .- .-.......:.::'

21 17 81

,.

23 . 23 100
.. .. . -,' , .

Bull Calves
per

- 'lOa Cows
. e---~957

Above combined,

.'.0°

'. T.I'u\lANA
• --:,..;. .-- =t

, ,

Chena, Chatanika,
I, Salella , Shaw
; Goodpaster'

, ; Salehaket
~.

...--~---
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Productivity

It is very evident that several variable factors influ~ce the
number of moose seen per u..'1it of effort. Insufficient data are presently

on hand to properly evaluate the precise effect anyone or combination
of these might have on th'e final results. When and if real values for
these factors can be applied to the counts, the numbers of moose seen
per hour will become a more realistic index to trends in moose population
dem,lL.i-es from one year to another.

Tanana Valley - Productivity in the Tanana Valley continues to be
"goodll

• The calf: CO..1 ratio of 43: 100 has changed only s lightly from 1956
. and 1957 (47:100, 42:100, respectively).. Nine sets of twins per 100 cOi;rs
'\nthcalves is another indication of satisfactory reproduction. Th;j..s is
the highest bdn ratio recorded since 1955 .men the ratio was 13 :1000
Calves comprised 22 percent of the total herd o DUrL'1g the past three years
this percent.age has been quite constant ral1ging betvreen 19 and 22 percent •

. .. .. ~. ~ ~

Fortymile - The level of productivity show'ed little change from
previous years and is rated "good". The calf:co\'l ratio of 45:100 was only
one calf less than in 1957. The number of twin calves per htmdred COvlS

with calves was 8:100 and did not change from the previous year. The per­
cent of calves in the total herd increased slightly over 1957 (19 percent
in ·1957 to 22 percent in 1958). This 'could reflect the reduced bull count
ho\'rever, since only 63 bulls per 100 cows ·...rere observed in 1958 as compared
to 91 :per 100 cows in 1957•

.Koyukuk- Productivity continues to be "excellent" in this popula­
tion despite the downl,'lard trend from 1957.. The combined and Vleighted
av'~rage calf: COVI ratio for the entire area declined from 66:100 to 55:100.
The incidence of twin calves per 100 cows with calves declined from 23
to 19 and perhaps is a secondary indicator of a d01mward trend in produc­
tivity. The twin calf ratio, however; still remains perhaps the highest
of any" population presently under observation. It is possible that .the .
facto:cs governing survival are more favorable in this area than else\"/nere,
res~tL~g in better calf survival. The fact remains, nevertheless, that
the overall.rate of calf production is better thal1 in other areas.

Productivity varied somewhat from one segment of the river to
another. Betl,'leen Hughes and Hog River, the calf: cow ratio was 49:100 as
compared to 56:100 'in the area beh'i"een the Dalke and Kateel Rivers and
58: 100 from the Kateel River to KoyukuIc Stationo The ratio of twin calves
per 100 CO\'lS with calves were 17,- 21, and 13, respectively. Generally,
the 'Variation in productivity indic:es is not significant enough to cause
concern, since the rate is "good" or "excellent lf in all areas.

--,.--.---'. -"

Thep3rcentage of calves in' the total herd for the entire area (28%) .
remained the same as that__ for ..1957..._.This.isthe-highest~"'"Percerlta.ge of­
calve~_obtaim.'.d.inany-area thus faro Although this figure depends on

~chariges in the composition of the herd from year to year, it provides a
,/ general indication of the annual increment of young animals .., .

'---- -. .
.....~-""=-_.-'--~ ..._._-----_.--_._..__ .. -- ..- ... ".. - "'-"" .. - -- ....,.. "';;,.,0-""
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Tanana Valley - The survival of calves to the yearling (18 months)
"stage is good in the Tanana Valley. The ratio o,f young bulls to bull
calves is 80:100, 11 percent higher th~m in 1956. The index to' survival

"of bull calves t.() 18 months (based on tho' comparison of Lhe raLlo of bull
calves~100 C01'IS in 1957.to the young bull: cow ratio in 1958)" Sh<Y~lsthat
81 percent of 'the bull calves sUrvived" a figure similar to the ratio of
young bulls to bullc~ves in 19580 No'indexto survival of females to
the yearling stage has 'been developed" hOliever j it can be assumed that
sincefemales are not hunted that survival was equal to or bettertha..."'1 that

'. fC?r males o - ,

F6rt~}-e:", The ratio,bf 'bull calves' to CO\-lS in 1957 and the ratio of
young bulls to cows in 1958 are the same (23:100). Similarly.? the ratio
of yearling bulls to bull calves in 1958 1S 100:1000 This suggests bias
in ,'sampling since it is assumed that if the calf crop 'is uniform from year
to year, the young bull mortality should becOine ..~pparent after a years v
tinie o' ,The exten't of the error cannot" however" be evaluatedo One thing
is very evid'ent,9 the incidence of YOU.L"1.g bulls in this moose population is
very high indica:ting excellent survivalo _

KiY.3J~= The sur-vi:val ind,ex.ll based on the comparison of the previous
years n bull calf ~ 100 C0I1 'ratio' with th e current year i s young bull :100
co'.'r,sratio (Table 3)" indicates that 48 percent of the bull calves six
months of age survived to be 18 months of age o The young bull:bull calf
ratio of 49:100 indicates a similar level of survivalo The latter ratio
is almost the s arne as in 1957 (48 :100) 0 This is the 10i'lest surv:Lval level
shovll1 for a:ay of the interior m09se populations under observation. HU"'lt­
ing" predatiol1J) and '"feather are all contributing factors to the, compara-·
tively'lo1,v survival rate,? but to what extent each one, or a combination of
them are responsible 3 is unknovmo

Effects of.H~"'1tinp
--" ~ = =, :;;;.;:.::;;::.

Tap~a2a ~leI - ~he c0!llparatively high bulb'cow ratio continues'to
re~"lect the relatively inconsequential effects of huntingo The ratio for
the entire area decreased from 60 bulls:100 cows in 1957 to 53:100 in 1958 0

". . .... ..-.. . - I

This may be'the result of the very successfuLcurrent hunting season" a
disproportionate sampling of bulls or ,both o , The pattel~ns of hunting do

, not vary significant.ly fr:om year toyea.r in the Tanana area c A]~ hu."lting
is accomplished by boat and car~ 'therefore.? only those areas irrunediatel;y
adjacent to the routes of travel are hunted leaving the areas avray from
roads and navigable water-vlays almost untouched o The ratio of bulls per 100
COvIS decreased from 68:100 to 53:100 in the tributary areas and increased
from 44:100 to53~100 in the Salchaket area o This suggests errors in
counting ratp.er tharl a significant change due to hunting o

Fort,Ylnile - The ratio of bulls to cOVlS 'tlaS 63:100 in 1958 as com­
pared to 9:GIOO in 1957 and 66~160 in 1956 0 The difference in sex ratios
from year to year is probabiy the result of errors or bias in counting
rather than actual changes brought about by mortality or other fa.ctors
actingp:.sit,ively ornegativelyo HuntLng has lit.tle influence on this

.~ -..... .
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population. The kill occurs largely during 'the, latter half of September
and only those areas immediat~ly adjacent to the.......Taylor Hig.'1way are
affected.

KoyukUk - The ratio of bulls to cows for the entire area dropped
from 80:100 in 1957 to 44:100 in 1955. The ro.-treme difference in the two
years is remarkable" The decline is very probabl,v due to differ<i-1nces in
conditions under which the counts were conducted each year rather than
mortality factor" Differential sex distribution could effectively distort
the bull: cow ratio. It is interesting to note that the bull: cow ratio be­
tHecn Hughes and Hog River was ,82:100 and from the Kateel River to Koyuh"Uk

, Station "las 69: 100. These ratios are more in line with that obtained:l.n
1957. The middle portion of the area betl'leen" the tvlO aforementioricd areas
(Kateel'River to the Dalke River), however, produced a bull: cow ratio
23:100" Vlhythe decided va~iation iIi this one particular area exists is
not understood. It may be the result of a difference in sex distribution
due to prevailing weather conditions at t his time of the year. The fact
tha~ the upper and lOvler areas have eitller hills or mountains adjacent to
the river while the center area consists ehtirelyof flats may have some
effect on sex distribution. Hunting presshre is probably greatest on the
upper and lower section, however, the bull~cow ratios are the highest in
these areas. Thus it is apparent that hunting has little to do "nth the
bull: cow ratio. Until the distribution of the various segments of the
moose population is better understood and the extent of the population, ..

. or populatiom as the case may be, are determined in the Koyu.1ruk, the
value of t he bull: co",; ratio will rerna:Ln rather vague and. nebulous.

RECONI1ENDATIONS

. Composition counts in the future should:be made with the following
probleills in mind:

.:'

4.

All counts should be conducted i·rl.thin as short a period of
tiTne as possible arid approximately at the same time in order to
be coniparablc o

Counts should be mad,;} in test areas during the rut· (Septe.'Ilber
15- October 10) to dotermine whether or not such cou."1ts. are
feasible fu'1d desirable' in the :Interior '."I'[here population den'"':"
sitie $ .. are. much, l.ess than. in :' sooth-centraJ. Alaska 0

In the 'Koyukuk,- counts sho~ld be made .both on the adja cent flats
and the adjacent uplands to determine whether or not differential
sex distribution occurs. If it does, under what conditions.
A better knowledge of movements is necessary to determine the
effect on distribution· during the time COUIlts are conducted. .

'"

'Prepared by:

-----------_....... ----SIGURD T. OLSON
Acting· Supervisor) Ga.ine Restoration

DATE: January 31, 1959

Approved by: .

SIGURD.T. OLSON
Acting Supervisor,
Game Restoration

\
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'Job No.5 Southeast Alaska Moose Studies'

. PERIOD COVERED: September 15 - December 31, 1958

ABSTRACT

Thirty-one moose were killed on the Alaska portion of the Stikine
River during the 1958 legal season o Age composition of the kill con­
tinued to reflect the heavy cropping of bulls. Hunter success con­
tinued high for the area at~3 percent. Composition counts sho\..;ed
rnlnJ.. illum ratios of 41 calves per 100 cows \'ihich are comparable to'
heavily hunted areas in the Ha tanuska Valley. An es.timate of the
;;loose population on the Stik:ine River based on pre-hunting season
SeX and age ratios and age distribution of the hunter-kill indicate
a post btinting season population of 3100

OBJECTIVES

TECHNIQUES USED

Aerial composition counts wereflow4 over the Stikine River
valley on September 11 and 12, which \..;as just prior to the opening
of the hunting seasono Accurate identification of animals was pos­
sible through the use of a Hiller B-2 helicopter o The helicopter
Has piloted by Joe SoloY9 with Chuck Graham, John Schwartz and Dave
Klein as observers o

Additional sex and age composition data was obtained by inter­
vievl'ing hunters at the close of the huntingseasono Collection of
this information from Wrangell hunters was done Qy Game Management
Agent Bill Sholes o

During the legal open season 9 (Septo 15 - Octo 15), jaws were
collected from moose killed by hunters and a record qf all moose
taken was kepto Jaws ~ere segregated into age class groupings by
examination of tooth replacement and wear a

FINDINGS

Co~~~tion Counts: In conducting the aerial' counts, it was
found that the helicopter is an effective tool in securing accurate
identification of sex and· age of animals observed o In this respect
and the slow speed, extreme visibility and \1laneuverability, the
advantage of the use of the helicopter over the small plane is con­
siderable for aerial 'gamecounting o Results of the aerial counts
are included in Table 10 These counts represent only the,sample of
the total herd that was in open areas 'l-lhere observation,; wBspossible 0

Comparison of the ratios in Table 1 "\'lith composi tion ratios from. the
Matanuska Valley, Susitna and Copper River v~lleys are quite similar 0

-53-
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TABLE 10 SEX AND AGE RATIOS - STIKINE RIVER MOOSE, 1958 IS

IS

~-'

U~,

IType
C'ows & Cows & Total Total Tota~ ~otal Moose

of Count 1 Calf 2 Calves C-O\"S Calv,es Bulls Observed

Aeria], Count
Sept. 11 & 12 11 1 32 13 7 54~,

IHunter .
/Observa tions '
lsept. i 15-0ctol':: 93 Ll-6 35 174,

l! 'alves/ ~win Calvesl ~~lf oo_~n Bulls/-' Noose/ l
!I'ype -of Count 100 COvlS 100 Cows ~ otal Herd 100 Cows Hr., -Flying

~erial Count
"

41 8 25 22 23·rapt. 11 & 12
I

gunter Obser- '- -

~ations. sept. -- ---

t 5-0ct. 15 49 26 " 38
,I

p
t
j
y

The Hunter Harvest: Thi'S 'year: the totallegal·harvestof moose­
on the Stiki'ne River ,:Within Alaska i was 31 ,bulls. Twenty-three of
these were taken by vlrangell hunters, ,seven by Petersburg hunters
'and bne by a hunter from another-area. Out of approximately 135
persons hunting the ~rea 70 percent we~e from Wrangell, 22 percent
,·from Petersburg and 8 percent from other areas. Six moose 'were taken
in the Huddy River-Thomas Bay area by Petersburg hunters i including
one 'OO'd accidentallysho·t 0

This year's kill on the Stikine River is less than in 1957 but
higher than the yearly average since 1952 0 Table 2 shows a summary
of ,the annual moose kill on the Stikine River from 1952-1958 in
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comparison with the iength of seasons, numbers of hunters and hunter
$uccesso

The moose kill on the adjacent British Columbia side of the bor­
der was lO,,"ler than in previous years with only threE\ bulls taken.
These were Laken in the Iskut River area 'byvIrangellhunterl3 employ-
ing Canadian guideso .~

TABLE 2 TOTAL MOOSE KILL AND HUNTER SUCCESS RATIOS
ON THE STIKINE RIVER, ALASKA

. ·1952-1958

No 0: of Hoose Percent
i Taken Success

1952 Septo 15-0cto 14 300 10

1953 Septo 15-0cto 30 100 12

.1954 Septo 15-0cto 5 125 14 11

1955 Septo 15-0ct o 5 150 16 11

1956 Septo 15-0cto 5 125 30 24

·1957 Septo 15-0ct. 15 160 40 25

1958 Septo 15-0ct. 15 135 31 23

Averages 156 25 17

The age composition of the kill continues to show a large pro­
portion of young animals. Table 3 shows the yearly age distribu­
tion represented .in the harvest as determined from samples of moose
javrs collectedo It is interesting to note that no bulls over 2~

years of age showed up in this year's jaw sampleo

The fact that virtually the entire kill is made up, of young
animals quite likely contributes to the apparent high quality meat
obtained g even though the hunting season occurs during the rut q

The physiological changes which accompany the rut in male ungulates·
is not as pronounced in young animals as in the older bullso

f

TABLE 3 AGE CLASS REPRESENTATION OF HUNTER-KILLED
MOOSE ON THE STIKINE RIVER

1954, 1955, 1957 & 1958

1951} 1955 1957 1958
Age Class % Jaws -~ Jaws % JaVJ:3 % Jaws-
I (15-17 moo) 8 1 58 7 57 12 59 13

II (2yrso 3-5 moso) 33 4 8 1 29 6 41 9

III (3 :[rs o~ ,& old~r) 58 7 33 4 14, 3 0 0

TOTALS 12 12 21 22

: ,' ..... ,"

I·.
I
I
I
I
I.

i

I
I

I
I

I
I'·
I

I

l



,
i

13 min. no. bulls remad..ning unharvested
each year o

46 min o pre-hunting season bull populationo

210 total noo COVlS

86 total no. calves~

34,2 total no. moose prior to
hunting' aeason,,'

STIKINE RIVER HOOSE POPULATION ESTIMATE

13 + 33 :::
Ll-6
~ X 100 :::
22

210 x Llclroo =

TABLE 4,

Assumptions:

1.) Age r~tio; show: 40% of the bulls har~ested each yea~to be
,over 1% years of age" #

, .

The population structure~ which apparently exists on the Stikine
River, is typical of 'a heavily hunted moose herd. However, the
ade4uate calf'ratios and the ~aintenance of ~ large harve~t ~ith no
decr~ase in hunter-success iridicates that bulls are'notbeing over­
harvested o Rausch (FedoAid Rep. 'LI-/l/58) reports that 11'2 year old
bulls partic~pate in the rut in the Matanuska V~lley where hunting
pressure has removed a large poriion of bulis. Bull:cow ratios of
less than 10 per +00, with the remaining bulls predominantly l}2'
years ,old, indicate that the young bulls in that area must effective­
lyservicethe cows in order to maintain the cal~ratio of 50 per
100 cows. 'Q.uite likely, a similar situation exists on the Stikine
wherel}2 year old bulls are also the only significant age grouF
remaining after the ha.rvesto .'

2~)' The average yearly kill is 33 b~lls.

3.) Pre-hunting season sex and age ratios: ­

22 bulls per 100 cows

41 calves per 100 cows

40% x 33 :::

Population ,Estimate: It is possibl~ to arrive at a mlnlmum
population estimate' for the Stikine River herd by using the age
proportions represented in the kill and the pre-hunting season sex

, and age .ratios as a basis for computationo Age distribution ,repre­
sented in the' annual kill for the past three recorded years shows
alrproxil11a tel y 40 percent of the bulls taken to be over 1}2 years of
age (Table 3)0 The average yearly kill for this same period has
been 33 bulls (Table 2)0 Therefore, at least 13 bulls (40% of 33),

''-l}2years of age , or 'older, had to remain unharvested each year in
order to shoW up in the fol19wing year's kiilo This value of 13,
plu~ the average take of 33, equals 46, or the minimum number of
bulls present 'prior to the hunting season. Usi.ng the sex and age
ratios obtained from the pre-hunting season aerial counts in Table
1, 'the' 46 bulls: ata bull:cow ratio of 22/100 ind.icates 210 cows of'
l}2years or older'o' The calf:cow rat'io of 41/100 at 210 cows yields

I ;86 calves •. Adding the bUlls, CO\'IS and calves , the total pre-hunting
; season population was 340 with 310 remaining after the close ,of the
'season. Table 4 outlines the prbcedureused in arriving at this

estimate •
.:j
r



Pr~paredby: ~Ap~roved

David Ro Klein
Wildlife Mgt. Biologist

January 1959
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by:
-",-:----:--=-~=------Sigurd T. Olson
Acting Supervisor,
Game ~Restoration
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